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1. Ilnanupyembie pe3yabTaThl 00y4eHHs MO JMCUUILIUHE, COOTHECEHHbIE ¢ MVIAHNPYEeMbIMH
pe3yiabraTamu ocBoenuss OIIOII

1.1. lean v 3aga4M TUCUUILIHHBI

bakanaBp no HampasneHuto noarotoBku 13.03.02 DrnexTposHepreTMka MU 3JIEKTPOTEXHHUKA
JOJDKEH OBITh IMOATOTOBJIEH K CIEAYIOUIMM BHAAaM INPO(eCcCHOHANBbHOM  AeATeNbHOCTH:
TEXHOJIOTMYECKUH, KCIITyaTallHOHHBIN, IIPOEKTHBIN.

Heap nucuumiMHbl — (GOPMUPOBAHUE Yy CTYIEHTOB CHCTEMBbl 3HAHMH, HEOOXOIUMBIX IS
HOCJIEIYIOMEeH MOAroTOBKM OakanaBpa, CIOCOOHOrO 3((QEKTHUBHO pelIaTh MPaKTHYECKUE 3aladyu
CENIbCKOXO3SHCTBEHHOTO0 IMPOU3BOJCTBA, a Takke (OpMUPOBAHHE Yy CTYIEHTOB yMEHUS
CaMOCTOSITENILHO YIIIYOJISITh U Pa3BUBATh MOJTyYCHHbIC 3HAHUSI.

3agauM AUCHMIJIMHBI:

— U3YUYCHHEC MCTOAOB aHaIM3a JJICKTPUYCCKHUX W MAarHUTHBIX ueneﬁ KakK_MaTE€MaTH4YCCKHX
MOI[GJIGfI SJICKTPOTCXHUYCCKUX O6’I)CKTOB; HCCIICAOBAHUEC DJICKTPOMArnUTHBIX IHPOLCCCOB,
MMPOTCKAOIMNX B COBPCMCHHBIX QJICKTPOTECXHUUYCCKUX YCTaHOBKax IIpu Pa3JINIHBbIX
OHCPICTUUYCCKUX Hp606pa30BaHI/I${X; OCBOCHHC COBpPEMCHHBIX MCTOAOB MOACIMPOBAHHA
SJICKTPOMArHuTHBIX IIPOUCCCOB € UCIIOJIB30BAHUCM KOMIIBIOTCPHBIX TEXHOJIOTHH.

1.2. KoMneTeHIIUM U HHAUKATOPBI UX J0CTHKEHUI

OIIK-4 CniocobeH HCII0a530BaTh MCTO/JbI aHAJIW3a U MOACIUPOBAHUA SJICKTPUUICCKUX Heneu u
QJICKTPHUUYCCKUX MAIIWUH

KO,Z[ 1 HAMMCHOBAHHEC

HHAUKATOpa ®opmupyemsie 3YH
JOCTHKECHUS
KOMITETeHITHH **
Na-10I1K-4 3HaHusa | OOyuaroluiicss JOJKEH 3HaTh: METOAbl aHajiu3a u
Hcnone3zyer meTonsl MopenupoBaHus TUHEHHBIX U HEJTMHEHHBIX TOCTOSTHHOTO U
aHanu3a u IIEPEMEHHOT0 TOKA.
MOJICIUPOBAHUS —(b1.0.15-3.1)
JUHEHHBIX U ymenust | OOydaromuiics JOMKEH YMETh: HCIOJIb30BaTh METObI
HEJIMHENHBIX Lenen aHaIM3a U MOJEIIMPOBAHUS JTUHENHBIX U HETMHEHHBIX
IIOCTOSIHHOT'O U Lernen
MIEPEMEHHOT0 TOKa IIOCTOSIHHOTO U IIEPEMEHHOTO TOKA.

- (b1.0.15-¥.1)

HaBbIkK | OOydJaromuiics JOMKEH BIAJeTh: HABBIKAMH aHAIM3a U
MOJEIUPOBAaHNS JIMHEMHBIX W HEJIWMHEWHBIX LEneu
MOCTOSSHHOTO ¥ TIEPEMEHHOT0 TOKA

- (b1.0.15-H.1)
NJ1-2011K-4 3HaHus | OOyJaronIuiicsaI0KEH3HATH: METOIbIpacueTa
MEePEXOIHBIX TPOIIECCOB
Hcnonb3yeT MeTo b TTOCTOSTHHOTO ¥ TIEPEMEHHOTO TOKa
pacyeTa mepexoHbIX —(b1.0.15-3.2)
MPOIIECCOB B ymenust | OOydJaromuiics AOKEH yMETh: UCIOJIb30BaTh METOJbI
BJIEKTPUUYECKUX LEMAX pacyera MEpPeXO/HbIX IMPOIECCOB B AJIEKTPUUYECKUX
IMOCTOSIHHOT'O U LEIIX
MEePEMEHHOTO TOKa MOCTOSIHHOTO Y MIEPEMEHHOI0 TOKa
- (b1.0.15-¥ .2)




HaBblkH | OOyyaromuiicss JOJDKEH BIIAAETh: METOJAaMH pacyera
HEPEeXOAHBIX MPOLIECCOB B AIEKTPUUECKUX LIETISIX
IIOCTOSIHHOT'O U nepeMeHHoro Toka - (b1.0.15-H.2)
sHanusa | OOydarouuiics JOJIKEH 3HaTh: OCHOBBI TEOPHU
AIIEKTPOMArHUTHOTO TOJISI M IIeTel C pachpeaesCHHBIMH
napameTpamu
—(b1.0.15-3.3)
ymenust | OOydaromuiicss JOJKEH yMEThb: IPUMEHSTh 3HAHUS
NJ-30I1K-4 OCHOB 5
TIpuMensieT 3HAHHS TEOPUH 3NEKTPOMATHUTHOTO TIOJIA U LieTIeH ¢
OCHOB TCOpHI pacripeielIeHHbIMU TapaMeTpaMu
- (b1.0.15-¥.3)
aﬂeKTPOMaFHHTUHOFO HaBeiku | OOyyaromuiicst 10JKEH BIaJeTh: 3HAHUSAMHU OCHOB TEOPUU
TIOJIA 1 LeTIeH © 5JIEKTPOMArHUTHOTO TI0JI U LIENEH C pacrpeneeHHbIMU
pacripeielIeHHbIMU napamMeTpaMu.
napaMeTpaMu - (51.0.15-H.3)
3Hanus | OOydarouuiicss MOJDKEH 3HaTh: NPUHLUIBL JEHCTBUA
AIIEKTPOHHBIX YCTPOHCTB
—(b1.0.15-3.4)
ymenusi | OOyyaromuiicst 10JKEH yMETh: 110JIb30BaThCs IPUHLUIIAMU
JI-40TTK-4 JeMCTBUS 3JIEKTPOHHBIX YCTPOMCTB
- (b1.0.15-YV 4)
JleMoHCTpHUpYET = -
HaBpiku | OOyvaromuiicss JOJDKEH BIaJeTh: NMPUHLUIAMU
NOHWMaHHE TPUHIIHIIA NeRCTBHS
JICHCTBUA DIEKTPOHHBIX JIIEKTPOHHBIX YCTPOUCTB
YCTpOIHCTB - (61.0.15-H.4)
3Hanusg | OOyd4aromiuiicsi MOJKCH 3HATh: (DYHKIUH W OCHOBHBIC
XapaKTEPUCTHK JICKTPUIECKUX U AIIEKTPOHHBIX alllapaToB
—(b1.0.15-3.5)
WJI-60TIK-4 YMEHHUS O6yqamP1HﬁCﬂ JOJUKEH YMETh: NPUMEHSATh 3HAHUS
N — (GYHKINH W OCHOBHBIX XapaKTEPHUCTHK DSJIEKTPUUECKUX U
. AJIEKTPOHHBIX allapaToB
(GYHKLINN 1 OCHOBHBIX _(51.0.15-V.5)
XapaKTCpHCTHK HaBelku | OOy4yaromuiicsi JOJDKEH BIa/JeTh: 3HAHUAMHU (QYyHKIMH |
JICKTPHICCKUX U OCHOBHBIX XapaKTEPUCTUK JIEKTPUUECKUX U IIEKTPOHHBIX
JJIEKTPOHHBIX AINapaToB anmapatos - (51.0.15-H.5)

2. Mecto nucunmimabl B ctpykrype OITIOIIT

JucuuruinHa «TeopeTnueckne 0OCHOBBI AJIEKTPOTEXHUKH» OTHOCUTCS K 0053aTeNIbHON YacTh
porpaMMel OakajgaBpHara.

3. O0béM AUCHUIIMHBI U BHABI Y4eOHO# padoThI

O6bem mucrturuinbbl coctaBuser 10 3adernsix eawnui (3ET), 360 akameMudeckux 4acoB

(manee gacoB).

JvucuuniamHa nu3ydaercs:

-ouyHast (hopma oOydenus B 3 u 4 cemecTpax.

- 3a0uHas popma oOyueHust Ha | u 2 Kypce.




3.1. Pacnipenesienne o0bemMa JUCUMILIMHBI 10 BUAAM y4eOHOIl padoThI

KomnnuectBo yacos
Bun yuebHo# paboThl
Ounas gopma 3aounas Gopma
00yJeHus 0o0yJeHus
KonrakTHas padora (Bcero), 192 26
B TOM 4McJle MPaKTHYecKas NOAroToBKa*
Jlexuuu (JI) 64 10
[Ipaktrueckue 3ausarus (I113) 64
Jlaboparopusie 3anstus (JI3) 64 16
CamocrosiTesibHas padora ooyuyawuuxcsi (CP) 141 321
KonTpoJsb 27 13
Hroro 360 360
3.2. PacnipenesieHue yueOHOIro BpeMeHH 110 pa3jejiaM U TeMaM
Ounas ¢popma 00yueHust
B TOM YHUCJIE
KOHTaKTHas pabora -
No HaumenoBanue paznena u Bcero B
e,
TEMBI TEMBI 9acoB b 3 3 CP %
~
1 2 3 4 5 6 7 8
1 DneKTpUYecKue 1enu 28 8 5 5 1 3
MTOCTOSTHHOTO TOKa
5 JIuHeiHbIe NIeKTPUIECKHe 47 8 3 8 20 3
IIETH CHHYCOUIAITbHOTO TOKa
3 Tpexdaznble nenu 47 8 3 3 20 3
4 [TepexoHbIE IPOLIECCHI B 47 8 3 8 20 3
DIICKTPUICCKUX TETSX.
JIuHeunnsble nenu ¢
5 | MepHoamecKuMAI 47 8 8 8 20 3
HECHHYCOHIaTbHBIMU
HANPSDKEHUSMU ¥ TOKAaMHU
6. HenuHelHbIE S7ICKTpHYECKUC 47 3 3 3 20 3
Y MarHUTHBIC IIENTHU
DJIEKTPUUYECKUE LIETH C
7. | pacmpeneneHHBIMU 47 8 8 8 20 3
napaMeTpamMu
8. | DnexTpoMarHuTHOE MoJie 50 8 8 8 20 6




KoHnTpoas X X X X 27

Hroro 360 64 64 64 141 | 27

3aounas popma oOyueHust

B TOM 4HCIIE
KOHTaKTHas pabdoTa -
Ne HaumenoBanue pa3szena u Bcero 8
e
TEMBbI TEMBbI 4acoB b 3 3 CP %
4
1 2 3 4 5 6 7 8
1 OJeKTpuYecKue 1enu 43 5 9 i 37 2
OCTOSIHHOTO TOKA
2 JInHelHbIe 3JIEKTPUYECKUE 42 5 5 ) 36 5
L[N CUHYCOUAJIbHOIO TOKA
3 Tpexdaznble uenu 42 ) 4 i 36 2
4 ITepexoaHbie IpoLIECCH B 42 5 2 i 36 2
EKTPUUYECKUX LETISIX.
JInnelinble nienu ¢
5 | MCPHOIMICCKIMA 42 5 9 i 36 9
HECHHYCOH/IaTbHBIMH
HaNpsDKEHUSIMU U TOKaMU
6. Henuneiinpie anekTpudeckue 57 i 9 i 53 5
Y MarHUTHBIE LENH
DIIEKTPUUYECKHE LIETIH C
7. pacripeneeHHbIMU 39 2 2 - 34 1
napamMeTpamu
8. | DnexTpoMarHuTHOE MoJjie 53 - - - 53 X
KoHnTpons X X X X 13
Hroro 360 10 16 - 321 | 13

4, CprKTypa U COACPKaHUEC TUCHUIVIMHBI, BRIIIOYAI0IIECE IMIPAKTHYIECCKYIO MOAT0TOBKY

[IpakTrueckas MOATOTOBKA MPH peai3allii YYeOHBIX MPEAMETOB, KYpPCOB, JUCIUTIINH
(Momynei) opraHu3yercsa IMyTeM [MPOBEIEHUS MPAKTHUYECKUX 3aHATUH, MPAKTUKYMOB,
7abopaTOpHBIX  pabOT W MHBIX  AHAJOTUYHBIX  BUJOB  Y4eOHOM  JEeSATEIBHOCTH,
MpeyCMAaTPUBAIONINX ydacTHe OOYdYaromIMXCs B BHIOJHEHHH OTHEIbHBIX JJIEMEHTOB paldor,
CBSI3aHHBIX ¢ OynyIiei nmpodeccuoHaaIbHOM A TENbHOCTHIO.

[IpakTrueckas MOArOTOBKA MOKET BKJIIOUATh B Ce0sl OTACIBbHBIC 3aHATUS JIEKIIMOHHOTO
TUMA, KOTOpBbIE TMpeaycMaTpuBalOT TMepeaady ydeOHOW uwHpopManuu oOydaromumcs,
HEOOXOAMMOW Il  TOCJEAYIONIETO  BBIMIOJIHEHHWS  palOT, CBS3aHHBIX C  Oymymiei
npohecCHOHANBEHON NeSTeNbHOCTHIO.

4.1. Conepxanue TMCUUILIUHBI



Jlunetinvie anexmpuueckue yenu noCmosaHHO20 MoKda

OCHOBHbBIE BEIWYMHBI, XapaKTEPU3YIOIIME DJIEKTPUUECKYI Lenb. HampskxeHHOCTh
3JIEKTPUYECKOTO TMOJS. ODJIEKTPUYECKUM NOTEHLHMAl M HanpshKeHHE. OJNEKTPUYECKUH TOK.
[1n0THOCTH TOKAa. DJIEMEHTHI UM CXEMbl 3aMEIIEHUs DJIEKTPUUYECKON LIENH MOCTOSIHHOI'O TOKA.
3akon Owma. Hcrounuk OJIC M HCTOYHMK TOKA. ODJIEKTPUYECKAss HSHEPruUs U MOIIHOCTD.
DHepreTudyeckuil OamaHc B JNeKTpudeckod 1enu. 3akoHbl Kupxroda. IlpeobpazoBanue
JUHENUHBIX JJIEKTPUYECKUX CXEM IpPHU IOCIENOBATEIBHOM, MApaUIEIbHOM W CMEIIAHHOM
COCTMHEHUW PE3UCTOPOB. Meroa TpeoOpa3oBaHUN  TPEYrONbHUKA COMPOTHBICHHNA B
SKBUBAJICHTHYIO 3B€3/ly U HA000OPOT.

Pacuer snekrpuueckoil menu ¢ momouipio ypaBHeHud Kupxroda. MeTon KOHTYpHBIX
TOKOB. MeTo/| y3710BbIX OTEHIMAI0B. MeTo HallokeHus1. MeTo S3KBUBAJIEHTHOIO T€HEPaTopa.
Teopema komneHcaruu. CBOWCTBO B3aUMHOCTH.

Jlunetinvle anekmpuyeckue yenu CUHyCoudaIbHO20 MoKa

AMiuityga, dactota W (asa CHHYCOMAAIbHOTO ToKa. JleHcTByloliee 3HaueHHE
CHHYCOMJIAJIbHOTO TOKa. BEKTOpHOE npencTaBieHHE CHHYCOWJAIbHBIX BEIWYUH. SIBIICeHHE
aneKTpoMarHuTHOW uHAykuu. Camounaykuus. WHaykTuBHOCTH. Pe3ucrop, HMHIYKTHUBHAs
KaTylnlka M KOHJEHCAaTOp B LENU CHUHycOMJalnbHOro Ttoka. I[locienoBarenbHoe cOeIUMHEHHE
pe3ucropa, HMHIYKTHUBHOW KaTyIIKM M KOHAEHcCAaTopa. AKTHBHAs, PEAKTHUBHAs U IOJIHAs
MoIHocTu. [lapannensHoe coelMHEeHnEe BETBEN ¢ PE3UCTOPAMHU, KaTyILIKaMU U KOHJEHCATOPaMH.
[IpeoOpazoBanus IMHEHMHBIX JIEKTPUUECKHUX 1IETIeH CHHYCOMIAILHOTO TOKA.

KomMruekcHbli METOJ] pacuera Ieneil CHHYCOMIaIbHOro Toka. BekTopHoe n3o0paxeHue
CUHYCOMJAJbHBIX BEJIMYMH Ha KOMIUIEKCHOM IIockocTtd. 3akoHel Oma u Kupxroda B
KOMILUTIEKCHOM ¢opme. MomiHocTH B KOMIUIEKCHOW (opme. bamaHc MomHocTedl B 1ienu
CHHYCOMJIAJIbHOTO TOKa. M3MepeHrne akTHBHON MOITHOCTH.

Pacuer nmemeil  cuUHycOMJalIbHOrO  TOKAa  KOMIUIEKCHBIM  MeTtojoMm.  Pacuer
Hepa3BeTBICHHOW wenu. Tomorpaduueckas paumarpamma. [lapamnensHoe W cMemIaHHoe
COCIMHEHUE TPUEMHHUKOB. Pe30HaHC B 3IeKTpuyecKHX Uensx. Pe3oHaHC HanpsyKeHUM.
YacToTHBIE XapaKTEPUCTUKHU IMOCIEAOBATEIBHOrO KOHTypa. Pe3onHanc TokoB. IloBblmieHue
Kod(uUIIMeHTa MOIIIHOCTH B IETSIX CUHYCOUIaJIbHOTO TOKA.

DneKTpuYecKue LEenu € B3aUMHON HMHIYKTHUBHOCTBIO. SIBJIeHME B3aUMHOW WHAYKLIHU.
OJC B3anMHON mHAykuuu. OpHomMeHHBIE BbIBOABL. [lociienoBaTenbHOE COEOUHEHHE IBYX
WHJIYKTUBHO CBS3aHHBIX KaTyIIEK.

[TapamiensHOE COEIMHEHHE MHIYKTUBHO CBS3aHHBIX KaTylleK. Pacuer pa3BeTBIICHHBIX
MHAYKTUBHO CBSI3aHHBIX LieTeld. DKBUBAJICHTHAs 3aMeHa (pa3Bs3Ka) HMHIYKTUBHBIX CBA3EH.
Bo3aymnsiii Tpancdopmarop. OcHOBHBIE ypaBHEHUs. BekTopHas nuarpamma.

YerbipexnomtocHUKU.  OCHOBHbIE  TNOHSTHUS.  YPAaBHEHUS  UYETHIPEXMOIIOCHUKOB.
OKCIEpUMEHTAILHOE onpeleIcHue €ero [apaMeTpOB. OKBUBaJICHTHbBIE CXEMBI
YETBIPEXIIOJIFOCHUKOB.

Tpexghasnvie yenu

OcHoBHblE TOHATUSA O Tpex(asHbix wnenax. TpexdasHblii CUHXPOHHBIM TeHepaTop.
Crioco6b! coennHeHM TpexdasHbix Lenei. CHMMETpUUHBIA pexuM TpexdazHoi nenu. Pacuer
HECUMMETPUYHBIX  PEeXUMOB  Tpex@asHbXx  1eneil. MOIHOCTH  CUMMETPUYHOM U
HECUMMETpUYHOU TpexdaszHoii mnenu. Bpamaromeecs marautHoe mone. [lpuHiun neiicTBus
Tpex(}a3HOro acMHXpPOHHOrO JABUTarens. PacueT HECUMMETPHUYHBIX PEKUMOB Tpex(aszHbIX
Lernel MeTo0M CUMMETPUYHBIX COCTaBIISAIOIIHNX.

Ilepexoonvie npoyeccwl 8 21eKMpUYECKUX YENsX

IIpyurHBl BO3HMKHOBEHHUSI NEPEXOJHBIX IPOLIECCOB B AIEKTPUUYECKUX LEMAX. 3aKOHBI
komMmyTauuu. [lepexonHblil, NpuHYKIEHHBIH U CBOOOJHBIA mpouecchl. Kiaccnyeckuit meTon
pacdera nepexoHbIX MpoueccoB. Ilepexoanbie mpoueccsl B LENU ¢ PE3UCTOPOM U KaTYILKOM.
ITepexoHbIe MPOLIECCHI B LEMH C PE3UCTOPOM M KOHAEHCATOPOM. Pa3psia koHaeHcaTopa Ha LEelb
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C PE3UCTOPOM M KaTyIIKOH. BkilodeHHMe KOHTypa M3 KOHACHCATOpa, PEe3UCTOPA, KATYIIKH Ha
IIOCTOSIHHOE HaIlPsKEHUE.

Pacyer nepexoaHBIX NPOLIECCOB B Pa3BETBIEHHBIX LEMAX. OnepaTopHbIil METOX pacyeTa
nepexoAHbx mpoueccoB. OmeparopHoe wu300pakeHHE (GYHKUUH, WX MPOU3BOAHBIX U
uHrerpanoB. [Ipsmoe mpeoOpa3zoBanue Jlarumaca. 3akonsl Oma u Kupxroda B omeparopHOoM
BuJe. Pacuer nepexoaHbIX MpoleccoB onepaTopHbIM MeTooM. OnepaTopHblie cxeMsbl. Ilepexon
0T U300pakeHNH Kk opurnHaiy. Teopema pa3oKeHus.

JIuneiHble enu ¢ NepUOANYECKUMU HECUHYCOM1aJIbHBIMU HAIIPSDKEHUSMU U TOKAMU

PaznoxeHue nepuoanYecKUX HECUHYCOUAAIbHBIX (DYHKIUI B TPUTOHOMETPUUYECKUH P
Oypee. JlelcTByIOIIEE M CpEIHEE 3HAYECHUE HECMHYCOMJAIbHBIX TOKOB M HAIPSIKECHUH.
Koadduuuent ¢popmsl, aMIINTybl, UCKAXKEHUS. MOLIHOCTH B LIENH HECUHYCOMJIAIBHOTO TOKA.
Pacuer nuHEHHBIX LeNed IIPM HECUHYCOMJAIBHOM HAIpsOKEHUU. BpIclIMe TapMOHHUKU B
Tpexda3HbIX LEMsX.

Henunetinvie anekmpuueckue u MazHummbvle yenu

OcoOble CBOMCTBA HETMHEHWHBIX AIEKTPUYECCKUX IeNel. DIEMEHTBI 2JICKTPHICCKOU Ienn
C HEJUHEHHBIM CONPOTHBIIEHHEM HX MapaMeTpbl W XapakTepucTuku. CraTuyeckoe u
TuddepeHIaIbHOe CONPOTUBIICHUE.

Pacuer HenuHelHbIX 1enel MOCTOSTHHOTO TOKA. ['paduueckue MeTonbl pacuera neneu ¢
HEJIMHEWHBIMU 3JIeMEHTaMH. MeTox IBYX y3710B. AHAIUTUYECKUM pacyeT HEIMHEHHBIX LEMEH.
Anmpokcumanus HEJMHEHHBIX XapaKTepUCTUK. MeTos KyCOUYHO-JIMHEHHOM —anmpoKCHMAaluy.
IIpuMeHeHne MeTo/a SKBUBAJICHTHOIO I'€HEpaTopa K pacueTy CIIOKHBIX HEJIMHEHHBIX LETEH.
Henuneiinble nenu nepeMeHHOro Toka. HenuHeliHble MHAYKTUBHBIE 31€MEHTbl. OCHOBHBIE
cBOMcTBa (heppOMArHUTHBIX MaTEpUAIIOB IPHU MEPEMEHHBIX MAarHUTHBIX IOTOKax. BiusHue
rucrepesnca Ha GopMyy KPHBOH TOKA.

Cxema 3aMelieHuss M BEKTOpHas JuarpaMMa KaTyllKd ¢ (eppOMarHuTHBIM
MarHuTonpoBogoM. Peppope3oHaHC HAIPSKEHUN U TOKOB.

MarauTHBle Liend IPH IOCTOSHHBIX MarHUTHBIX NOTOKaX. OCHOBHbBIE BEIMYUHBI,
XapakTepusyroomue MarautHoe mnone. HedeppomarnutHele u (eppoMarHuTHbIE MaTepHAaIbL.
[TeTna rucrepesuca U KpUBble HAMArHUYMBAHUS. 3aKOHbI MAarHUTHOM LeNU. AHaIOTHs MEXIy
MarHUTHBIMH U JIEKTPUYECKUMHU LensaMu. JIMHelHble U HeIMHEHHbIE MarHUTHbIE Lienu. Pacuer
HEPa3BETBJICHHBIX M Pa3BeTBJI€HHBIX MATHUTHBIX IeIIe.

Inexmpuueckue yenu ¢ pacnpeoeienHblMu napamempamu

OcobeHHocTn 1emell C  paclpelelieHHbIMU —mapamerpamu. J{uddepennmanbabie
YPAaBHEHUsl HAINPSOKEHWH W TOKOB OJHOPOJHOM JIMHUM. YPaBHEHHWS OJHOPOJHOM JIMHUU B
KOMILJIEKCHOU (hopMe. YpaBHEHUS OAHOPOAHOM JTMHUU JJI1 MTHOBEHHBIX 3HAUEHUM HapsyKeHUH
u TOokOB. [IpsimMple u oOpaTHble BOJIHBI B JIMHUW. YPaBHEHUS OJHOPOJHOW JIMHUMU C
rUnepooIn4ecKUMU (PYyHKLIUAMHU.

[TapameTrppl 1 xapakTepucTUKd JUHUM. OIBITHOE ONpEJeNIeHne MapaMeTpoB U
XapakTepUCTHK JUHUU. BxonHoe compotuBneHue nuHuM. KosdduiumeHT oTpaxkeHHs BOJHBI.
CornacoBaHHas Harpy3ka JuHuu. JIunus 6e3 uckaxenuil. Jlunus 0e3 noreps. Pabora nunuu 6e3
NOTeph, Pa30MKHYTOM Ha KoOHIE. CTosune BOJHBI. PeXMM KOPOTKOrO 3aMbIKaHUS JIMHUU 0e3
norepb. YeTblpexBONHOBOM TpaHchopmaTtop. JIMHMS Kak YeTBIPEXMOMIOCHUK. YacToTHBIE
aNeKTpudyeckue QuiIbTphl. YpaBHeHHUA (uinbTpoB. OneHka (UIBTPYIOIIUX  CBOMCTB.
HuszkouacrotHsie ¢punbTpbl. BeicokouacToTHbIe GHIbTphl. Pacuer mapameTpos.

DnekmpomazHumuoe nose

OCHOBHbBIE BEIUYMHBI, XapAKTEPU3YIOLIME MArHUTHOE TIOJ€. 3aKOH IIOJHOTO TOKa.
[IpuMmeHeHre 3aKOHa MOJHOTO TOKa JUIsl pacyeTa MarHUTHOIO IOJISI ABYXIPOBOJHOMN JHMHHH,
KaTyIIKKM C TOKOM. MarHMTHOe MOJ€ Ha TpaHUIE pas3jiena ABYX Cpeld. DHEpPrus MarHUTHOTO
noJisi. MexaHn4yeckue CUiibl B MArHUTHOM TIOJIE.

OcHOBHBIE BEIMUMHBI, XapaKTEepU3yOIKe deKkTpudeckoe noie. Teopema ["aycca.
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[Tpumenenne teopemsl ['aycca s pacyeTra eMKOCTH U 3JIEKTPUYECKOTO MOJsA. DHEPTHs
ANEKTPOCTATUUECKOr0  MOJiA. MeXaHWYecKHe CHUIbl B 3JEKTPOCTATHYECKOM  IIOJIE.
DNeKTpUYecKoe IMoje Ha TPaHUle JIBYX IUAJIEKTPUKOB. DJeKTpocTaTuueckue nenu. OOmiue
CBEJICHUA. [IpeobpazoBanus 3JIEKTPOCTAaTUYECKUX Lenen. Meronsl pacuera
3JIEKTPOCTATHYECKUX LEened. DJIEKTPUUECKOE IO0JIe€ MOCTOSHHOIO TOKa B IPOBOJAIIEH cpene.
3akonbl OMma, Kupxroda u Ixoyns - Jlenna B quddepennuansHoii popme. Ilepexon Toka us3
cpenbl C OAHOM MPOBOJMMOCTBIO B cpeay ¢ napyroil. I[IpoBoaumoctb. AHamorus Mexnay
JIEKTPUYECKUM II0JIEM B IPOBOJALIEN Cpele M 3JIeKTpocTaTudeckuM mnoseM. llepemenHoe
3JIEKTpOMarHuTHOe moJje. [lonHbIA 3JIEKTPUYECKUM TOK M €ro IUIOTHOCTh. Y PaBHEHHUS
Makcpemia. YpaBuenusi Jlammaca u Ilyaccona. IlepeMeHHOE BIEKTPOMAarHUTHOE IIOJIE B
muanektpuke. IlpeoOpazoBanue »HepruM B 3JIEKTPOMarHUTHOM Tojie. Bektop VYmona-
[TolinTnHra. IlepeMeHHOE AIEKTPOMArHUTHOE MOJIE B JMAJIEKTPUKE C morepsimu. [lepemeHHoe
3JIEKTPOMArHUTHOE I0JI€ B POBOASAIIEH cpene.

4.2. Cogepxanue JeKI U

Ounas ¢popma 00yueHust

. Kon-Bo., | IlpakTrueckas
HaumenoBaHue JeKIUH
n/o qacoB OJITOTOBKA

1 Beenenune. OCHOBHBIE BEJIWYUHBI, XapaKTEPU3YIOIIUE
JNEKTPUYECKYI0 1enb. 3akoH Oma. DIeMEHThl U CXEMBI
3amenieHus snekrpuueckord 1enu. Mcrounuku IJC u 2 +
HWCTOYHUK TOKa. DJEKTPUYECKas HHEPrus M MOUIHOCTb
KII/] ncrtouyHuKa 3HEprum.

2 3akonbl Kupxroda. [Ipumenenue 3akonoB Kupxroda s
pacuera memu TOCTOSHHOrO Toka. IIpeoOpasoBanue
JMHEWHBIX DJIEKTPUYECKHX CXEM IPH IMOCIEI0BATCIBLHOM, 5 +
napajyieIb-HOM M CMEIIAaHHOM COEIMHEHHH PE3UCTOPOB.
Merton npeoOpa3oBaHUil TPEYrOJIbHUKA CONPOTUBIICHUH B
HKBUBAJICHTHYIO 3BE3/ly U HA00OPOT.

3 Mertoabpl pacyera pa3BETBICHHBIX LENEH ITOCTOSHHOIO
TOKa. MeToag KOHTYpPHBIX TOKOB. MeToa — y3J0BBIX

MOTEHIUAJIOB. Meron y3JI0BOTO HaIpsKEHUSI. 2 +
OHepreTudeckuil 0ajJaHc B 3JIEKTPUUYECKOM LIETIH.

4 Meton HanoxkeHus. MeToJl 3KBUBAJIEHTHOTO TE€HEpPATOpA. 5 +
Teopema komneHcaruu. CBOWCTBO B3aUMHOCTH.

5 OCHOBHBIE MOHATHS U MApaMEeTPbl CUHYCOMAAIBHOTO TOKA.
[ericTBytromue 3HAYCHUSA CHHYCOUJAJIBHOTO TOKA. +
BekTopHOe mpelncTaBlI€HUE CHUHYCOMJAIBHBIX BEJIWYUH. 2
SBnenne H»neKTpOMarHUTHOM WHAYKIMUA. CaMOWHIYKITHS.
NHIYKTUBHOCTS.

6 Pesucrop, MHAYKTHBHAs KaTyllka W KOHJEHCATOP B LENY|
CUHYCOMJAJIBHOIO TOKAa. MrHOBEHHas MOIIHOCTb U
Kosie0aHusl SHEPTHH B LI CHHYCOUJAIBHOIO TOKA. 2 +
IlocnenoBarenbHOE COECIUHEHHUE PE3UCTOPA, MHIYKTUBHOU
KAaTYIIKHA U KOHJIEHCATOPA.

7 AKTHBHasi, = peakTUBHas M  IIOJIHag  MOIIHOCTH.
[TapannmenpbHOE COEOMHEHHWE BETBEM C  PE3UCTOPAMH 2
KaTymikaMM ¥ KoHJeHcaropamu.  [IpeoOpazoBaHus +
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JIMHEMHBIX JEKTPUUYECKUX LENEN CUHYCOMAAIBHOIO TOKA.

KommekcHplii MeTon pacuera 1Lenel CUHYyCOMAATbHOTO
ToKa. BekTopHOE M300pakeHne CHHYCOUAATBHBIX BETMYHH
Ha KOMIUIEKCHOM TIockocTH. 3akoHsl Oma u Kupxroda B
KOMILJIEKCHOU dhopme. Kommiekcer MOJIHOTO
COMPOTHUBIIEHUS M TOJHOW MNPOBOAUMOCTH. BrIpaxeHue
MOIIIHOCTH B KOMILJICKCHOM (hopme.

Pacdyer mneneil CHHYCOMIAIBHOTO TOKA KOMILJIEKCHBIM
METOJIOM. Pacuer HEpa3BETBJICHHOM [CIIH.
Tonorpaduyeckas JarpaMma. [TapannensHoe u
CMEIIIAHHOE COEMHEHUE MPUEMHUKOB. bananc MolHocTein
B II€NM CHUHYCOMJAJIBLHOIO TOKa. M3mepeHue akTUBHOM
MOIIITHOCTH BﬁTTMCTpOM.

10

Pesonanc B onexrpuueckux ~— uensx.  Pesonanc
HaIPsOKCHUN. YacrorHble XapaKTepUCTUKU
II0CJIEI0BATEIBHOIO KOHTYypa. Pe3zonanc TOKOB.
[ToBpimenne  kKodpQuIUEHTa  MOLIHOCTH B IIEMH
CHUHYCOMJIAJILHOTO TOKA.

11

DJIEKTPUYECKHE 1IeMH C B3aUMHOM HMHIYKTUBHOCTHIO.
SIBnenue B3auMHol uHayKUMU. DJC B3aMMHON MHIYKIUU.
OnunouMenHble BbIBOABI. llociienoBaTesibHOE COEIUHEHHE
JIBYX WHJIYKTUBHO-CBSI3aHHBIX KaTYIICK.

12

[TapajienpHOE  COCNMHEHUE  MHIYKTMBHO-CBSI3aHHBIX
Karyuiek. Pacuer pa3BeTBIEHHBIX MHAYKTHUBHO CBSI3aHHBIX
neneil. DKBUBaJEHTHAs 3aMeHa (pa3BsA3Ka) MHAYKTUBHBIX
cBs3edl. Boznyminblid Tpanchopmarop.

13

quI)IpeXHOJHOCHI/IKI/I. YpaBHeHI/Iﬂ YCTBIPCXIIOIFOCHUKOB.
3KCHCpHMCHT3HBHO€ OIIpCACIICHUC €ro mapaMcTpoOB.
OKBHUBAJICHTHEIC CXEMBI YCTBIPCXIIOJIFOCHUKOB.

14

OcHoBHble TOHATHA O TpexdasHpix uensx. CrnocoObl
coeMHeHUN Tpexda3Hbix 1ened. CUMMETPUYHBIN PexUM
pabotsl TpexdazHoit 1enu. MOITHOCTH CHUMMETPUYHON
TpexdaszHoi nenu.

Pacuer HecMMMETPUYHBIX PEXUMOB Tpex(aszHbIX LemeH,
COCIMHEHHBIX 3BE3I0M M TPEYroJIbHUKOM. MOIIHOCTH
HECUMMETPUYHOH Tpexda3zHoi LenH.

15

W3mepenune MoiHocTH TpexdasHbIX Lemnsix. Bpamaromeecs
MarHutHoe moJe. [lpuHmun geiictBus TpexdasHOoro
ACHHXPOHHOI'O JIBUTaTElsl.

16

Pacuer pasBerBieHHBIX TpexdaszHbix nenei. I[Ipumepsr
NPUMEHEHHUs BEKTOPHO-TONOrpaUYEecKUX TuarpaMm IMpU
aHayn3e Tpex(asHbIX Lenen.

17

MeTton CHUMMETPUYHBIX CcOCTaBIsOMUX. CHUMMETpUYHBIE
COCTAaBJIAIOIIHE TpexdazHou CHUCTEMBI BEKTOPOB.
DKCIEepUMEHTAIbHbIE METOAbl MU3MEPEHUS] CUMMETPUUYHBIX
coctaBsitomux. Pacder TpexdasHbIX Iemel MeTOoA0M
CUMMETPUYHBIX COCTABJISIIOLIUX

18

BO3HUKHOBEHHE  MEPEXOJHBIX  MPOLECCOB.  3aKOHBI
KommyTauuu. Ilepexoanblif, MPUHYKICHHBIM 1 CBOOOIHBIH
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npoueccsl. Krnaccuueckuii MeTOJ pacyeTra INepeXOAHBIX
nporeccoB. [lepexoaHble Mpoueccs B LENH C PE3UCTOPOM
Y KaTyLIKOM.

19

[lepexonHplii mpouecc B LENU C PE3UCTOPOM H
KOHZEeHcaropoM. Pa3psn koHzaeHcaTopa Ha Lelb C
PE3UCTOPOM U KATYIIKOH.

20

Pacuer NEPCXOAHBIX MPOLECCOB KIACCUYCCKUM MCTOIOM B
Pa3BCTBJICHHBIX TCIIAX

21

OneparopHblil METOJl pacuera IMEpPEXOAHBIX IPOLECCOB.
[Ipsamoe npeoOpazoBaHue Jlamnaca. Opurunai.
N300paxkenue. OnepaTtopHoe u300pakeHHe (QYHKIUH, HX
MPOM3BOJHBIX W MHTerpanoB. 3akonsl Oma u Kupxroga B
omepatopHoii opme. Teopema pasnoxkenus. Pacuer
MEPEXO0IHBIX MPOILECCOB ONEPATOPHBIM METOIOM.

22

Lenn HECHHYCOUJAIBHOIO TOKA. Pasznoxenue
HNEpUOJIMYECKUX  HECUHYCOUJANbHBIX  (QyHKUMH B
TpuroHomerpudeckui  psang  Pypee. JleucrByromue u
CpelHEE 3HAYECHHE 110 MOAYIII0 HECUHYCOMIAJIbHOTO TOKA U
HamnpspKeHus. MOIIHOCTH B LENM HECHUHYCOUIAIBHOTO
TOKa. Pacuer NMHEMHBIX Lenedl NpH HECUHYCOUAAIBHOM
HaIpPSDKEHUU.

23

Henunelinple »eKTpUYECKUE LENU MOCTOSHHOTIO TOKA.
OcoOble  cBOMCTBAa HEJIMHEHWHBIX Lened. IIEMEHTHI
3JIEKTPUYECKON LENMU C HETUHEUHBIMU CONPOTUBICHUSMU
WX TapamMeTpel U Xxapaktepuctuku. Cratuueckoe u
nuddepeHnranIbHoe CONPOTHBIICHHE. I'paduueckue
METO/Ibl pacyeTa HETWHEHWHBIX Iened. AHaTUTUYECKUN
pacyeT HeJIMHEHHBIX Lienel. ApoKCUManus HETMHEUHbBIX
XAPAKTEPUCTHK. Meron KYCOYHO-JIMHEHHOU
anmnpokcuManuu. Meros SKBUBAJIEGHTHOI'O T€HEPATOPA.

24

Henunelinple 1enu mnepeMeHHOro Toka. HenuHelHbig
WHYKTUBHbIE JJIEMEHTBHI. OcHOBHbIE CBOWCTBA
(dbeppOMarHuTHHIX MaTepHaJIOB npu MIEPEMEHHBIX
MAarHUTHBIX NOTOKaX. BinsiHue rucrepesuca

25

Ha (opMynly KpuBOil Toka. CxeMa 3aMelleHus] U BEKTOpHasl
yarpaMma KaTyIIKM ¢ (eppOMarHUTHBIM CEpAECYHUKOM.
Peppo30HaHC HANIPSKEHUN U TOKOB.

26

OCHOBHBIEC BEJIMYUHEI XaPAKTCPUIYIOIUEC MArHUTHOC ITOJIC.
3aKOHBI MATHUTHOU OeIIn. Amnanorus MCKAY MAaroHuTHbIMHA
H DJICKTPUYCCKUMU LCIIAMU. Pacuer HCPa3BCTBJICHHBIX U
PAa3BECTBJICHHBIX MAaIrHUTHBIX ueneﬁ.

27

OcoOeHHoCTH 1Ienel ¢ pacnpeieIeHHbIMU [TapaMeTpaMHu.
YpaBHeHus 0qHOPOAHON IMHUHU. [TapameTpsl u
XapaKTEPUCTHKU JIMHUU.

28

OnbITHOE OMpeesieHHEe MapaMeTPOB U XapaKTEPUCTHK
nunuu. CoriacoBanHas Harpy3ka auHuu. Jluaus 6e3
uckaxxeHuil. Jluaus 6e3 moTeps.

29

OCHOBHBIC TIOHATHS M 3aKOHBI MAarHUTHOTO TIOJIA.
HpI/IMeHCHI/Iﬂ 3dKOHA IMOJIHOT'O TOKA IJIA pacdeT
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MarHUTHOT'O TOJIS IBYXIIPOBOIHOM JIMHUM, KaTYILIKH C
TOKOM. MaraMTHOE 10Ji€ Ha TPaHUIIEC pa3jena JByX Cpell.
OHeprus MarHUTHOT'O N0JIsl. MeXxaHU4eCKHe CUJlbl B
MarHMTHOM IOJI€.

30

OCHOBHbIE BEIMYHUHBI, XapaKTEPU3YIOIINE IEKTPUUECKOE
nosne. Teopema ["aycca. [Ipumenenne Teopemsl ['aycca mist
pacueTa eMKOCTH U AJIEKTPUUYECKOTO I10JIA.

MexaHUYecKue CHIIbI B SJIEKTPUUYECKOM IOJIE.

31

OnexTpocraTuueckue nenu. [Ipeodpazoanus
3JIEKTPOCTATHYECKUX Lieried. MeToabl pacuera 1
AIEKTPOCTATHYECKUX LICTIECH.

32

DJIEKTPUIECKOE IOJIE IIOCTOSHHOTO TOKA B TIPOBOJISIIECH
cpene. 3akon Oma, Kupxroda u [xoyns-Jlenmna B
nuddepernuanbHon hopme.

ITepexon TOKa U3 Cpeabl ¢ OAHON TPOBOAUMOCTBIO B CPEAY 1
C IpyToi MPOBOJUMOCTHIO.

AHAJIOTHUS MEXKY IEKTPUUSCKUM TI0JIEM B TIPOBOISIICH
Cpe/ie U JICKTPOCTATUYCCKUM TIOJIEM.

33

ITepemenHoe anexkTpoMarauTHOE noJie. [ToaHbIi
JNEKTPUYECKUHI TOK U €r0 IUNIOTHOCTh. Y paBHEHUS 1
Makcsesia. Ypasaenue Jlannaca u Ilyaccona.

34

[lepemeHHOE 3JIEKTPOMAarHUTHOE MOJIE B AUJIEKTPHUKE.
[IpeoOpa3zoBanue SHEPTUH B JJIIEKTPOMArHUTHOM TIOJIE. 1
Bekrop YMoBa — [loliHTHHTa.

35

[lepemenHOE 2JIEKTPOMAarHUTHOE TOJI€ B TIPOBOISIICH
cpene. [Imockas anekTpoMarHuTHasi BOJIHA B IPOBOISIICH 1
cpene. JliMHa v 3aTyXaHUE BOJHBI B POBOAHUKE.

36

Jlenenue cpes Ha MPOBOAIINE U H3oMpytomue. IphexT
om3ocTH. [ToBepxXHOCTHBIN A(DEKT B HUIMHAPUUECKOM 1
IPOBOJTHHKE.

Hrtoro 64

10%

3aounasi popma o0yueHus

HanmMmenoBanue jJeknuii

Koin-
BO.
4acoB

[pax
THYE
cKast
O
OTOB
Ka

Benenue. Bbimaua 3amaHuss Ha KOHTPOJbHYIO pabory. OcHOBHBIE
BEJIMYMHBI, XapaKTepU3YIOLIUME >JIEKTPUUECKYIo Lemb. 3akoH Oma.
ONEMEHTHI U CXEMBI 3aMelIeHMs AneKTpuueckoil nenu. Merounuku 3J1C
Y HCTOYHHUK TOKA. DJeKTpudeckas sHeprust 1 MomHocTs KII/[ necrounmnka
JHEPTUHU.

3akonbl Kupxroda. [Ipumenenne 3akoHoB Kupxroda ayis pacuera nenu
NOCTOSIHHOTO Toka. [IpeoOpa3zoBaHue JHMHEHHBIX JIEKTPHUUECKUX CXEM
IpU TIOCIEJOBATEIIBHOM, MApPAJUIEIbHOM M CMEIIAHHOM COEIMHEHHH
pe3ucTopoB. Meron mpeoOpa3oBaHU TpeyrojbHHKAa COMPOTHBIECHUH B
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SKBHUBAJICHTHYIO 3BE3ly U HA00OPOT.

Meronbl pacyeTa pa3BETBIECHHBIX LENEW IMOCTOSHHOIO TokKa. Merox
KOHTYPHBIX TOKOB. MeTOJ Yy3JIOBBIX IMOTEHIMAI0B. METOJ Y3JI0BOro
HANPSDKEHUs. DHEPreTU4ecKuil 0ananc B AJIEKTPUUECKON LS .

Merton HanmoxeHus. MeTOI SKBUBAJIEHTHOIO TeHepaTopa. Teopema
KoMIieHcanu. CBOMCTBO B3aMMHOCTH.

OcHOBHBIE NTOHATUS U TIApaMETPbl CUHYCOMIAIIBHOTO ToKa. JleiicTByromue
3HAYCHUS  CHHYCOMJAJIBHOTO  TOKa.  BekropHoe  mpencraBicHHE
CUHYCOMJAJbHBIX BEIUYMH. SIBJI€HUE HJIEKTPOMArHUTHOW WHIYKIUH.
Camounnykuus. THAYyKTUBHOCTB.

Pesucrop, uHIyKTHMBHAs  Karymika W KOHJEHcCAatTop B  LENU
CHUHYCOUJAJILHOIO TOKa. MrHOBEHHAss MOILHOCTh U KOJIEOAHUS SHEPIUU B
LENA CUHYCOUJAIBHOIO TOKA.
[TocnenoBarenbHOE COEAMHEHHE PE3UCTOpPA, WHAYKTUBHOM KATYIIKH U
KOH/JIEHCATOopa.

AKTHBHas1, peakTUBHas U NOJHAas MolHOCTH. [lapamnensHoe coenuHeHne
BETBEH C pe3ncTopamMu KaTyIIKaMH M KOHJeHcaTtopamu. [IpeoOpazoBanus
JIMHENHBIX JEKTPUUYECKUX LIETIEN CUHYCOMIaIbHOIO TOKA.

KomnekcHslil METO/ pacyeTa Leneil CHHYCOMIalbHOrO ToOKa. BekTopHoe
n300pakeHre CUHYCOUIAIbHBIX BEIMYMH HA KOMIUIEKCHOM IUIOCKOCTH.
3akonsl Oma u Kupxroda B kommiekcHol ¢opme. KomIiekcsl mosHoro
CONPOTHUBIICHUSI U IIOJHOM NPOBOJMMOCTH. BbIpa’keHHME MOIIHOCTH B
KOMILIEKCHOU popme.

Pacuer neneil CHHYCOMAAIBHOIO TOKAa KOMIUIEKCHBIM MeTOIOM. Pacuer
Hepa3BeTBJIIEHHOM 1enu. Tonorpaguueckas nuarpamma. [lapannensHoe u
CMEILIaHHOE COEJUHEHUE IMPUEMHHUKOB. bamaHC MOIIHOCTEH B LEMHU
CHHYCOMJIAJIbHOTO TOKA. MI3MepeHne akTUBHON MOIITHOCTH BaTTMETPOM.
Pe3onanc B snexkTpuyeckux nemnsax. Pesonanc HamnpsbxkeHui. YacToTHBIE
XapaKkTEPUCTUKH  IOCIIEIOBATEIBHOTO KOHTypa. Pe3oHaHC  TOKOB.
[ToBbIiieHre KO3 PUIMEHTa MOIHOCTH B 1IEMIH CHHYCOMIATbHOTO TOKA.

OcHoBHble TOHATHS O Tpex(a3Hbix nensx. CrnocoObl coeauHEHUNH
TpexdazHbix nenei. CUMMETpUYHBIN peskuM paboThl Tpexda3zHOU Lemnu.
MotHoCTH CUMMETPUYHON TpeX(da3HO! LEemH.

Pacuer HeCUMMETPHUHBIX PEXKHUMOB Tpex(a3HbIX Lenel, COeMHEHHBIX
3BE37I0i U TPEyroJbHUKOM. MOIIHOCTH HECUMMETPUYHOU TpexdazHoii
LEH.

N3mepenue momiHocTy TpexdasHbIX Lensx. Bpaimaromieecs MarHuTHoe
nonie. [Tpunnun neiictBus Tpex@a3sHOro aCHHXPOHHOTO JBUTATEs.
Pacuer pasBerBieHHBIX Tpex(as3ubix ueneid. [Ipumepsl NpUMeHEHUS
BEKTOPHO-TOIOrpapUyecknx JauarpaMM TMpU aHaiuu3e TpexQasHbIX
nenemn.
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6 | Bo3HMKHOBEHHE TEPEXOAHBIX TMPOLECCOB. 3aKOHbI KOMMYTAIlHH. +
[TepexomubIii, TPUHYKIESHHBIN U CBOOOIHBIN Tporiecchl. Kiaccnueckmii
METOJ pacyera MepexoIHbIX MmporeccoB. Ilepexoanbie Mpoueccs B HEMH
C PE3UCTOPOM M KaTYIIKOM. 1
IlepexoaHbIN IpoLeCcC B LIETM C PE3UCTOPOM U KOHJeHcaToOpoM. Paspsin
KOHJICHCATOpa Ha IIeTlb ¢ PE3UCTOPOM U KaTyIIKOM.
Pacyer mepexomHBIX  TMPOLECCOB  KJIACCHYECKUM  METOJOM B
Pa3BETBICHHBIX LIETISIX
Uroro 10 |20%
4.3. Conepxanue JJaOOPaTOPHBIX 3aHATHI
Ounas popma o0yueHust
Ne Komn-Bo | Tlpax
n/n . yacop | mHieC
HaumenoBanue 1a00paToOpHbIX 3aHATUN Kast
oaro
TOBKa
1 2 3 +
1. N3yuenue yauBepcasibHOro jaboparopuoro crenna JIDC - 5 3 +
2. HccnenoBannie Hepa3BEeTBICHHOMN 11EMU MOCTOSIHHOTO TOKA 4 +
3. HccnenoBanue pa3BeTBICHHON 1IENN NOCTOSHHOTO TOKA 3 +
4. Pe3onanc HanpsKeHH 4 +
5. Pe3oHaHc TOKOB 3 +
6. OnpezneneHre NapaMeTpOB WHAYKTUBHO CBSI3aHHBIX LIENEH 4 +
7. Tpexda3znas 1enp, coeqMHEHHAS 3BE3/101 3 +
8. TpexdazHas 1enp, COeAMHEHHAs TPEYTOJIbHUKOM 4 +
9. CHUMMETpPHUYHBIE COCTABJSIONINE B HECUMMETPUYHOU TpexhazHoi 3 +
(2005
10. | IlepexoaHblii mpouecc B IENM, COJAEpIKALIEH CONMPOTUBIEHHUE U 4 +
€MKOCTh
11. | UccnenoBanue nepexoJHOTO mpoliiecca Mpu paspsiae 4 +
KOHJICHCATOpa Ha COMPOTHUBIICHHE U HHIYKTUBHOCTD C
npumeHeHueM O9BM
12. | AHanu3 HECHHYCOMJAJIbHOM KPUBOW HANPSKEHUS 3 +
13. | OnbITHast MpOBEpKa HENMHEHHBIX Ienen 4 +
14. | Cxema 3aMelIeHUs U BEKTOPHAs JHarpaMmma KaTyIIKH CO CTaJIbHBIM 4 +
CepACYHUKOM
15. | deppope3oHaHC TOKOB 3 +
16. | 3akoH MOJHOTO TOKA 4 +
17. | XapakTepuCTHKH OAHOPOIHON JIMHUHU 3 +
18. | MexaHuueckoe B3aUMOJACWUCTBUE  CTAJBHOIO  CEPIEYHHUKA U 4 +
KaTYIIKH C TOKOM
Hroro 64 20%
3aounas popma oOyueHnust
Ne Komn- | Hpaxtu

HaumenoBaHue 1a00paTOPHBIX 3aHATUI

qcCKas

15




o/o BO MOJArOT
gyacop | ©BKd
L 2 3 +
1. N3yuenune yHuBepcaibHOT0 JJabopaTtopHoro crenaa JIDC - 5 2 +
2. HccnenoBanye Hepa3BETBIACHHON 11eNU MOCTOSIHHOTO TOKA 2 +
3. HccnepoBanue pa3BeTBICHHON LIENU NOCTOSHHOTO TOKA 2 +
4, Pe3onanc HanpspokeHui 2 +
S. Pe3oHaHc TOKOB 2 +
6. OnpezesieHne NapaMeTpoOB UHAYKTUBHO CBS3aHHBIX LENEn 2 +
7. TpexdasHas 11emnb, COeTMHCHHAS 3BE3/10M 4 +
Hroro | 16 30%
4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUH
Ounas ¢popma 00yueHust
Ne Hp0ﬂ0H [Ipaktu
n/n HanmMenoBanue npakTHYECKUX 3aHITUA x., Aeckad
4acoB noaroT
OBKa
1. Pacuer nuHENHBIX Lenel NOCTOSIHHOTO TOKa C UCIIOIb30BAHUEM 8 +
ypaBHeHui Kupxroda
2. Pacuer nieneit mocTOSIHHOrO TOKa METOI0M IPpeoOpa30BaHUM. 8 +
OHeprerudeckuii OangaHc
3. Merton HanoxxeHusi. MeTo1 5KBUBaJICHTHOTO reHepaTtopa. Meton 8 +
y3J10BOTI'O HaNpsKEHUs
4. PacueT Hepa3BETBICHHBIX LIENEH CUHYCOMJAIbHOIO TOKA 8 +
S. Pacuer pa3BeTBIICHHBIX LIENIEH CUHYCONIAIBHOTO TOKA. 8 +
KommiekcHbli METOJ pacueTa
6. PacueT cHuMMETPUYHBIX PeKUMOB paboThl TpeX(a3HbIX Ienen 8 +
1. Pacuer HecumMMeTpuuHBIi Tpex(da3zHON Lenu coeAMHEHHON 8 +
TpeyroiabHUKOM. M3mMepeHne MolmHocTu
8. Knaccuueckuit MeTos pacuera nepexoIHbIX MporeccoB. Pacuer 4 +
MEePEeXO0JIHBIX IpolieccoB B 1enu R-L, R-C
9. PacyeT nepexo1HOro mpoliiecca B pa3BETBICHHOMN LEMH 4 +
Hroro: 64 20%
[IpoBenenne NpakTHYECKUX 3aHATHI HE TPEAYCMOTPEHO
4.5. Buabl u cofepxaHue CaMOCTOSITEIbHON PadoThI 00y4aromuxcst
4.5.1. Buasl caMOCTOSITETbHON PabOTHI O0yYArOIINXCs
Buael camoctosiTenbHON pabOThl 00y4arOIIUXCs KomnuecTBo vacoB
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Ounas gopma 3aouHas Gpopma
o0yuyeHHs o0y4yeHus
[ToaroTroBKa K MPaKTUYSCKUM 3aHATUSIM 20 96
[ToaroroBka K J1abOpaTOPHBIM 3aHSATHSM U K 3aITUTE 20 96
nabopaTopHbBIX padboT
BrimonHenue KOHTPOJIbHON PabOTHI 20 20
CamocTosTeIbHOEC H3YUYCHHE OTACIBHBIX TEM M BOTIPOCOB 68 100
[TonroToBka K MPOMEXKYTOYHOM aTTECTAIH 9 9
Hroro 141 321
4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00YJArOIIUXCS
Ne Kon-Bo
n/m 4acoB
3aouyHa
HanmeHoBaHMEe TeM U BOIIPOCOB Ounas P
dopma | dopma
00yueHus | 00yueH
ust
1. | Pacuer pa3BeTBIIEHHBIX LIETEH MOCTOSTHHOTO TOKA METOJIOM KOHTYPHBIX 6 20
TOKOB U METOJIOM Y3JIOBBIX IIOTCHIIMAIOB
2. Teopema kommneHcari. CBOHCTBO B3aMMHOCTH 6 20
3. | lonyuenue cunyconnanpuoit IJ{C. [lonstie o reaeparope 5 20
MIEPEMEHHOT'0 TOKa
4. | Pacder meneil CHHYCOUIATEHOTO TOKA METOJIOM IPeoOpa3oBaHMMA 20
(mpoBoauMocTeit). BekTopHbIe AHarpaMmbl 6
5. | PacueT MHIYKTUBHO-CBSI3aHHBIX IIETICH 6 20
6. | OkBHUBaJICHTHas 3aMEHA, pPa3Bsi3Ka MHIYKTUBHBIX CBsI3el 6 20
7. | PacueT pe30HaHCHBIX PEKMMOB B IETISIX CHHYCOUIATHBHOTO TOKa 6 20
8. Pacyetr HecuMMeTpUYHBIX TpeX(a3HbIX IeNeil COeTMHEHHOM 3Be3 /10 6 20
9. | PacueT TOKOB KOPOTKOTO 3aMBIKAHHUS METOJOM CUMMETPUIHBIX 6 20
COCTaBJISIOLINX
10. | OnepartopHblif METO pacyeTa IMepexoIHbIX MPOLECCOB 6 20
11. | [IpumeHeHHe OepaTOPHBIX CXEM 3aMEUICHHUS JJIsl pacueTa MepexoTHbIX 5 20
MIPOIIECCOB
12. | Pacyer nienu HECHHYCOMJAIIBHOTO TOKA 6 20
13. | Beicume rapMOHHKH B TpeX(a3HbIX HEMsIX 6 20
14. | I'paduueckuit MeTo pacyeTa HETMHEWHBIX 11eTIel MTOCTOSHHOTO TOKa 6 20
15. | AnnpokcuMalniusi HeIMHEHHBIX XapaKTepUCTUK. MeTo] KyCOUHO- 6 20
JINHEMHOM anIpOKCUMAaLUU
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16. | Pacyer MarHMTHBIX enei 6 4
17. | Pacuer nemneii ¢ pacnpeneneHHbIMU TapameTpamu. OnpenerncHue 3
MapaMeTpPoOB U XapaKTEPUCTHK OJHOPOIHOMN TUHUU 6
18. | Jlunus 6e3 moTephb, OCHOBHBIE YPABHEHHS M XapAKTEPUCTUKH CTOSUNE 5 2
BOJIHBI
19. | YacToTHBIE IEKTpHUYECKUE DUITBTPHI 6 2
20. | Pacuer anekrpomarauTa. MexaHHYECKUE CHIIBI B MATHUTHOM I10JIE 6 2
21. | Pacyer 3JIeKTPOCTATUYECKHX IIeTIei 8 2
22. | Pacyer s1eKTpUYECKUX TOJICH B MPOBOISAIICH cpesie 8 2
23. | [Ipumenenue Teopembl Y MoBa-IloWTHHTA TS ONIPEEIICHUS MOIIHOCTH 2
MIOTOKA SHEPTHH MepejaBaeMoi 1Mo JMHUYU Tiepenad. Mzyuenue 4
ANIEKTPOMArHUTHBIX BOJIH
24. | DiekTpoMarHuTHOE 3KpaHupoBaHue. [lepenada 3eKTpOMarHUTHOM 2
SHEPTUU 10 BHYTPEHHEH IMOJIOCTH METAJUTHUECKUX TPYO. BOTHOBOIBI 1
Uroro: 141 321

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHre CaMOCTOsITeIbHOIH padoThl 00y4yaromuxcs

VY4eOHo-MeToanueckue pa3padotku umeroTcs B Hayunoit  6ubnuorexke OI'BOY  BO

OxHo-Ypanbckuiit 'AY:

1. Metoauyeckue yka3zaHusi K J1a0OpaTOPHBIM paboTaM MO JUCIHUILINHE
"TeopeTuueckre OCHOBBI JJIEKTPOTEXHUKU" [DJIEKTPOHHBIA pecypc|: AJig CTYACHTOB
HanpaBineHu  35.03.06  Arpounxenepusi, 13.03.02  DnekrtposHepreTuka U
anektporexHuka / coct.. A. C. 3maeB, A. H. I'opoynos, E. H. Enumxos; FOxHo-
Vpansckuii 'AY, Unctutyr arpounxenepun. Y. 1. JIuHelHble 1enu MOCTOSTHHOTO U
CHUHYCOMAJIBHOTO TOKa - 49 c. - Yenabunck: OxHo-Ypansckuii 'AY, 2016 - Joctyn u3
nokaneHOM cetn: http://nb.sursau.ru:8080/localdocs/avtom/8.pdf.

6. @OoH/I OLIEHOYHBIX CPECTB IJIsl MPOBEIeHHS
NMPOMEKYTOUHOM aTTecTAlMHM 00y4al0INXCS

Z[J'ISI YCTAHOBJICHUA COOTBCTCTBHUA YPOBHA ITOATOTOBKH 06yqafonmxc51 Tpe6OBaHI/I}IM

®OI'OC BO paspabotan ¢GoHI OIEHOYHBIX CPEICTB JJIS TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U
IPOBE/IEHUS MPOMEXKYTOUYHOU aTTecTalMu OOy4aromMXcs 1Mo AucHUmInHe. MOHA OIEHOYHBIX
cpencTs npeacrasieH B [Ipunosxenun Nel.

7. OCHOBHASI M JONOJTHUTEJbHASI y4eOHAasl IMTepaTypa, Heo0X0AUMAs 1JIs1 OCBOCHHS

AUCHHUIIJIMHBI

OcHOBHas U JONOHUTENbHAsA yuyeOHas nuTeparypa umeercs B Hayunoit Oubimoreke u

ANEKTPOHHOU MH(pOopMaImoHHo-o0pazoBaTenbHOU cpeae PT'EOY BO HOxuo-Ypansckuii [AY.

OcHoBHast
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http://nb.sursau.ru:8080/localdocs/avtom/8.pdf

1. Ata6ekos, I'. . OcuoBbl Teopun nienieid / I'. . AtabekoB. — 7-¢ u3a., crep. — CaHKT-
[MerepOypr : Jlanb, 2022. — 424 c¢. — ISBN 978-5-507-45036-7. — Tekcr : 3neKTpoHHBbIi //
Jlansb : anmekTpoHHO-O0nbIHoTeunas cucrema. — URL: https://e.lanbook.com/book/256100

2. Atabekos, I'. 1. TeopeTrueckue 0CHOBBI AJIEKTPOTEXHUKH. JIMHEHHBIE JIEKTPUUECKHE IIETIH :
yuebHoe mocobue st By3oB / I'. . Atabekos ; cocraBurenu O. U. babomko, U. C. Mapkoga.
— 10-e m3x., crep. — Cankr-IletepOypr : Jlans, 2021. — 592 ¢. — ISBN 978-5-8114-7104-1.
— Texkcr : anexkrponHbIi // JIaub : 3nekTpoHHO-O0MOMMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/155669.

JlonmostHUTEIBHAS

1. Anomnonckuii, C. M. TeopeTruueckre OCHOBBI JJIEKTPOTEXHUKH. DIIEKTPOMArHUTHOE TOJIE :
yaeoHnoe nocodue / C. M. Anosumonckuii. — Cankr-IlerepOypr : Jlanp, 2021. — 592 ¢. — ISBN
978-5-8114-1155-9. — Tekcr : 3neKTpOHHEIH // JIaHb : 2IeKTPOHHO-ONOIMOTeUHAsI CUCTeMA. —
URL.: https://e.lanbook.com/book/168388.

2. CemenoBa H. Teoperuueckiie OCHOBBI JIEKTPOTEXHUKH [ DneKTpoHHbIN pecypc]. 1/ H.
CemenoBa; H. Ymakosa; H.U. JIo6poxanoBa - Opendypr: OpeHOyprckuii rocy1apCTBEHHBIH
yausepeurtet, 2013 - 106 c. - loctyn k nonHoMy TekcTy ¢ caiita ObC YHuBepcurerckas
oubmmoteka online: https://biblioclub.ru/index.php?page=book&id=260763.

Ilepuoauyeckue u3aHus:

1. ABromMaru3anus U COBPEMEHHbIE TEXHOJIOTHH: €XEMECTUHbIN MEXOTpaciieBOil HayyHO-
TEXHUYECKUH )KypHal - MockBa: FIHHOBallMOHHOE MAaIllIMHOCTPOCHHUE, -
http://www.mashin.ru.

2. Jloctmxenus Hayku u TexHUKU AlTK: exxeMecsyHbIi TeOpEeTHUECKUI 1 HAyqHO-
npakTHYeCKHi XypHaI - Mocksa: b.u., - http://agroapk.ru/.

3. Mexanu3anus 1 2IeKTPUPHUKAIHS CEIIbCKOTO XO035MCTBA: TEOPETHUECKUI 1 HAYIHO-
MpaKkTUYECKUil )xypHall - MockBa: Penakuus xxypHana "Mexanuzauus u
aNeKTpUdUKaLUs CeIbCKOro Xo3sicTra"

8. Pecypchbl uHGOpPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «AHTEepHETY,
He00XO0AUMBbIe 115l OCBOCHUS THCHMUILINHBI

1. EanHoe okHO AocTyma K yueOHO-MeToInYecKuM pa3padboTkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. OBC «YHuBepcuterckas oudbanoreka oniaita» http://biblioclub.ru

9. MeToauyeckne yKazaHus JJsl 00y4YaOUIUXCS M0 OCBOEHHIO JUCIUIJIMHBI

VY4eOHo-MeToAMuYeCKHE pa3paboTku uMeroTcst B Hayunoit OubnnoTexke M 3JI€KTPOHHOM
uHpopMalnoHHO-00pa3oBarenbHoi cpene PI'BOY BO FOxHo-Ypanbsckuit [AY:

1. Meroauueckue yka3zaHus K JabopaTopHbIM paboTaM 1o nucuuiuinHe "Teoperndeckue
OCHOBBI D3JIEKTPOTEXHUKH" [DIEKTPOHHBIM pecypc|: Al CTYIEHTOB HalpaBICHUN
35.03.06 Arpoumxenepus, 13.03.02 DiekTposHEepreTUKa U IIEKTPOTEXHHUKA / COCT.: A.
C. 3naeB, A. H. T'opbynoB, E. H. Enumxos; HOxno-Ypansckuiit ['AY, Uncturyr
arpounxeHepuu. Y. 1. JInHelHbIe e TOCTOSHHOIO U CHHYCOMJIAJIBHOTO TOKa - 49 c. -
Yensounck: FOxuo-Ypansckuit ['AY, 2016 - Jloctym wu3 JOKaIbHOH CeTH:
http://nb.sursau.ru:8080/localdocs/avtom/8.pdf
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10. UudopmaniuoHHbIE TEXHOJOTHH, UCIIOJIb3yeMble IIPH OCYLEeCTBJIECHUHN
00pa3oBaTe/ILHOIO MPoIEcca MO0 JMCUUILUINHE, BKJIOYAasl epeYyeHb NPOrPpaMMHOI0
olecreyeHus: U HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoii 6u0i1roTeke ¢ TepMHUHAIBHBIX CTAHIMNA TPEIOCTABIISETCS OCTYH K 0a3aM JaHHBIX:
- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «CenpX03TeXHUKa» (ABTOMATU3NPOBAHHAS CHPABOYHASI CHCTEMA).

- My TestX10.2.

U3 npusedennozo nepeuts 6b10pams HyHCHYI0 UHGOPMAYUOHHYIO CNPABOUHYIO CUCTIEM).

[Iporpammuoe obOecrieuenue: MyTestXPRo 11.0, nanoCAD DOnekrpo Bepcus 10.0
nokanbHast, NANOCAD Oromnenue Bepcust 10.0 nokanenas, PTC MathCAD Education -
University Edition, Moit Oduc Cranmaprusiii, Windows XP Home Edition OEM Sofware, 1C:
[Mpeanputse 8. Komruiekt s oOydeHHs B BBICHIMX M CPEAHUX YYEOHBIX 3aBEICHUSIX,
Windows 10 Home Single Language 1.0.63.71, APM WinMachine 15, Microsoft Windows PRO
10 Russian Academic OLP 1License NoLevel Legalization GetGenuine, Microsoft OfficeStd
2019 RUS OLP NL Acdmc, KOMITIAC 3D v18, KOMIIAC 3D v17, KOMIIAC 3D v16,
Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine,
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE, Hudposas mnadopatopus Apxumen 4.0 Multilab1.4.22 TIO nmns c6opa u
00paboTKK JaHHBIX, BUpTyanbHbIi yueOHbIi cTeHn «nekrpomonTax» (CI10), Google Chrome,
Mozilla Firefox, MOODLE, «Maxima», «GIMP», «FreeCAD», «KICAD», «Ham Can»
Kpucramn (Bepcus 10).

11. MaTepuajibHO-TeXHUYECKas1 0a3a, HE00X0AUMAs IJIsl OCYIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

YuebOHbIE AYJIUTOPUH JJISA NMPOBECACHUSA 3aHﬂTl/Il71, NpEeAyCMOTPECHHBIX nporpaMMoﬁ,
OCHaAIllCHHbIE oﬁopyuona}meM U TEXHUYCCKUMHU CPEACTBAMU oﬁyqemm

Aya. Ne2015, 2033, 21253, 302 5 — a1 3aHATUN JEKIUOHHOTO THUIIA
VYyuebnas nadoparopus 3033,
Aynuropus 3103,

ITomemenns 1Jist CaMOCTOATEIBLHOM PadOTHI 00y4aI0IMXCS

1. Tlomemenune 303 ans caMOCTOSATENbHOW pabOThI, OCHAIIEHHOE KOMIBIOTEPHOU
TEXHHUKOH C MOAKIIIOUeHUEM K ceTu «HTepHeT».

Ilepeyens 000py/1I0BaHUS M TEXHHYECKHX CPEICTB 00yYeHUs
1. JlaGopaTopHble aBTOTpaHCc(HOpPMATOPBHI.

2. Jlabopatopubie cTeHabl «JIDC — 5»
3. JlaGoparopHbie CTeHIBI «DICKTPUICCKHUE TICTIH

I1PH/IOKEHUE
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®OH/JI OHEHOYHbLIX CPEJICTB

JUIsL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH M IIPOBEJICHUS TPOMEKYTOYHOM aTTeCTAI[H
o0yyJaronmxcs

COJIEP)KAHME

1. KomnereHuuu u uX UHAUKATOPHI, (POpMUpYyeMbIe B MPOIECCE OCBOCHUS AUCUUIUIMHBL 23
21



2. [Tlokazarenu, KpuUTepUU

4. MeTO,Z[I/ILIeCKI/Ie MaTe€puraibl, OIIPCACIIAOIINE ITPOUCAYPhl OUCHUBAHUSA 3HaHHﬁ,

IKaJa  OLEHWBAHUS
c(hOpPMHUPOBAHHOCTH KOMITETECHITUI
3. TunoBble KOHTPOJbHBIC 3aJaHUS

HHIWUKAaTOpPOB

nocTwxkenus 24

U (WIM) WHBIE MaTepHalibl, HeoOXomumbie i 27
OIICHKH 3HAHW, YMEHUW, HABBIKOB U (MJIM) OMbBITA JIEATEIHHOCTH, XapaKTePU3YIOIIHX
c(OPMHUPOBAHHOCTH KOMIIETEHIIMI B TIPOIIECCE OCBOCHUS TUCIIUITIIHBI

YMEHUI, HAaBBIKOB U (WJIM) OIIbITA JEATEIBHOCTH, XapaKTEPU3YIOIIHNX

c(hOpMUPOBAHHOCTH KOMITETEHIIUI

4.1.

4.1.1.
4.1.2.
4.1.3.
4.14
4.2.

4.2.1.
4.2.2.

28

OrneHOYHBIE CPECTBA AJIS IPOBEICHHS TEKYILIEro KOHTPOJIS YCIIEBaeMOCTH B 28
IpoLecce MPaKTHYECKOM MOrOTOBKH
Ornpoc Ha MPAKTHYECKOM 3aHATUU

OrnenuBanue oT4eTa 1o JadbopaTopHoil paboTe

TectupoBanue

Konrponbnas padora
[Ipouenypsl 1 OLEHOYHBIE CPEACTBA ISl IPOBEICHUS IPOMEKYTOUHOU

aTTeCTalnu

JuddepeHmpoBaHHbINA 3a4ET

DK3aMeH

28
30
31
34
36

36
39

1. KoMneTeHIMHU U UX MHIAMKATOPbI, GopMHupyeMble B Npouecce 0CBOCHHUS

AU CIHMUIIIIMHbI

OIIK-4. CrniocobeH ncnoiap30BaTh METObI aHAIM3a U MOJEIMPOBAHUS JIEKTPUUECKUX LieTed 1
IEKTPUUYECKUX MAIINH

Konu ®opmupyembie 3YH HaumenoBanue
HANMMCHOBAHUC 3HaAHUIA YMEHHU HaBBIKU OLICHOYHBIX
MHIMKAaTOpa cpeJicTB
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JOCTHXXCHUSA

KOMIIETEHIMHA
NJI-1011K-4 OOGyuaromuics OO6yvarommiics nomken | OOydaromuiicss JobkeH | Tekymmid
Hcnone3yer JOJDKEH 3HATh: YMETb: HCIIOIB30BATh BJIAJCTh: HABBIKAMHU KOHTPOJIb:
METOJBI METOIBl aHalW3a | METOJIBI aHanmm3a " - OTBET Ha
aHam3a u u aHaM3a u MOJICITUPOBAHHS MIPAKTHICCKOM
MOJICITUPOBAHS MonenupoBaHus MOJICTAPOBAHHSA JTUHEHHBIX W 3aHATHUH;
JIMHENHBIX U JIMHENHBIX U | JIMHEHHBIX U HENMHEWHBIX Lenel - OTYET 1o
HEJTMHEHHBIX Lenel | HeJIMHEHHBIX HEJTMHEHHBIX Lenen MOCTOSIHHOTO U JTabopaTopHOU
MOCTOSIHHOTO U MIOCTOSTHHOTO U MIOCTOSTHHOTO ¥ MepEeMEHHOTO TOKa pabore;
NIEPEMEHHOI0 TOKA | IIEPEMEHHOIO TOKA. | IEPEMEHHOI0 TOKa. - (b1.0.15-H.1) - TECTUPOBAHUE
—(b1.0.15-3.1) - (b1.0.15-Y.1) [IpomexyrouHas
aTTeCTalMs:
- 3aueT
MN/I-20I1K-4 OO6yuaromuiics OOyuaronmiics nommkeH | OOydaronuiics noipkeH | Tekymuii
JOJDKEH 3HATh YMETb: HCIIONB30BaTh BIIANIETh: METOJaMHU KOHTPOJIb:
Hcnone3yer :METOJIBI pacdera METOJBI pacueTa mepexoaHbIX - OTBET Ha
METOJBI [epexomHbIX pacueTa TEepexOIHBIX TIPOIIECCOB B MIPAKTHIECKOM
pacuera TIPOIIECCOB MIPOIIECCOB B AIEKTPUYECKUX IETIIX 3aHATHUH;
MIEPEXOTHBIX MTOCTOSTHHOTO U AIEKTPHUYECKUX LIETSX MIOCTOSTHHOTO U - oT4er o
MIPOLIECCOB B MEPEMEHHOr0 TOKa | MOCTOSHHOTO U MePEeMEHHOT0 TOKa JTabopaTopHOU
ANEKTPUIECKUX —(b1.0.15-3.2) MIEPEMEHHOTO TOKa - (b1.0.15-H.2) paborte;
LemsX - (b1.0.15-Y.2) - TECTUPOBAHHE
MOCTOSIHHOTO U [IpomexyTouHas
MEPEMEHHOT0 TOKa aTTeCTaIHsA:
- 3a4eT
NJI-30I1K-4 OO6yuatromuiics OOyuaronmiicss nomkeH | OOydaronuiics nomken | Tekymuii
[IpuMeHsieT 3HaHUS | TOJDKEH 3HATH: YMETb: IPUMCHATH BJIANICTh: 3HAHUSIMHI KOHTPOJIb:
OCHOB TEOPUH OCHOBBI TCOPHU 3HAaHUS OCHOB OCHOB TEOpUH - OTBET Ha
AEKTPOMArHUTHOTO | 3JeKTpoMarHuTHOr | Teopun AIIEKTPOMArHUTHOTO MIPAKTHICCKOM
TIOJIS ¥ LIETICH C 0 TONSA W Leme 9JIEKTPOMArHUTHOTO moJIsl U memeit ¢ 3aHATHUH,
pacrpeneieHHBIMI | C TIOJIS ¥ LIETIeH C pactpeneeHHBIMI - oT4er o
rmapamMeTpamu pactpeneneHHBIMI | paclpeneleHHBIMU mapamMeTpaMH. nabopaTopHO
rapameTpamu rapameTpamu - (b1.0.15-H.3) pabore;
- (b1.0.15-3.3) - (b1.0.15-Y .3) - TECTHUPOBaHUE
IIpomesxyTouHast
aTTeCTalMs:
- 3aueT
NJI-40I1K-4 OO6yuaromuiics OOyuaronmiics noken | OOyuaromnruiics momkeH | Tekymuit
JleMoHCTpHpYyeT JIOJDKEH 3HAaTh! YMETb: NOJIb30BAThHCS BJIaJIeTh. NPUHIUIIAMHU KOHTPOJIb:
MTOHUMAaHHe TIPUHITUITEL TIPUHITUTIAMHA JTCHCTBHS JIEHCTBUS SNMEKTPOHHBIX | - OTBET Ha
TIPHUHITUIIA JeHCTBUS AIEKTPOHHBIX YCTPOHCTB | YCTPOUCTB MPAKTHICCKOM
JIEHCTBUS AIEKTPOHHBIX -(1.0.21-¥.2) - (b1.0.21-H.2) 3aHSITHH,
AIEKTPOHHBIX YCTPOUCTB - oT4er o
YCTPOHCTB —(b1.0.21-3.2) nabopaTopHO
pabore;
- TECTUpOBaHHE
IIpomesxyTouHast
aTTeCTaIMs:
- 3aueT
NJI-60I1K-4 OO6yuaromuiics OOyuaronmiicss gomker | OOyuaronuiics momkeH | Texymuit
[Tpumensier 3HaHUSl | JOJDKEH 3HATh: YMETh: TPUMEHSTh BJIaJIETh. 3HAHUSMHU KOHTPOJIb:
dbyHKIMIA 1 ¢GbyHKIUH U 3HAHUS (GYHKIMHA W OCHOBHBIX - OTBET Ha
OCHOBHBIX OCHOBHBIE (GYHKIMH M OCHOBHBIX XapaKTepUCTUK MPAKTHICCKOM
XapaKTepUCTHK XapaKTEepUCTUK XapaKTepUCTUK IIEKTPUYECKUX U 3aHSTHH;
IEKTPUUECKUX U | DIEKTPHUYECKUX U IEKTPUUECKUX H 3JIEKTPOHHBIX aIlapaToB | - oT4eT o
SJICKTPOHHBIX 3JIEKTPOHHBIX 9JIeKTpOHHBIX anmaparos | - (61.0.21-H.3) JTabopaTopHOU
arnmnaparoB anmnapaToB - (b1.0.21-Y.3) pabore;
—(b1.0.21-3.3) - TECTHPOBaHHUE
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IIpomexyTrounas
aTTeCTalus:
- 3aueT

2. Tloka3aTejM, KpUTEPUH M LIKAJIA OLEHHBAHUS HHANKATOPOB NOCTUKEHU S

KOMIIeTeHIU i
TTokazarenu Kputepun u mkaia orieHUBaHUS PE3yJIbTATOB O0YUCHHS 110 TUCIUILTAHE
oueHuBanusg | HemocrarouHslil JocTrarounsii Cpennuit ypoBeHb Belcokuii ypoBeHb
(3YH) YpOBEHb YpOBEHB
b1.0.15-3.1 Obyuaromuiics He OO0yyvaromuiics OO0yuaromuiics ¢ OO0yyaromuiics ¢
3Ha€T METOJbI ciabo He3HaunTenbHbIMU | Tpebyemoit
aHanu3a u 3HAET METO/IbI OIIMOKAMU U CTEICHBIO MOJIHOTHI
MOJCIIUPOBAHUS aHaiamu3a OTJCIBbHBIMU M TOYHOCTH 3HAET
JIMHEHHBIX K 1 MOJEITUPOBAHUS npobenaMu 3HaeT METO/bI aHAJIN3a
HEITWHCHHEIX IIETIeH | TMHEHHBIX U METOJIBI aHAJIN3a U Y MOJEIIMPOBAHUS
MOCTOSIHHOI'O U HEJIMHEVHBIX LETEeN | MOAENUPOBaHU JIMHEWHBIX U
[IEPEMEHHOT0 TOKA. | IOCTOSIHHOTO U JIMHEHHBIX 1 HETUHEHHBIX IIeTeH
MIEPEMEHHOr0 TOKA. | HEIMHEUHBIX LeNel | MOCTOSHHOIO U
IIOCTOSIHHOI'O M MePEMEHHOTO TOKA.
MIEPEMEHHOT0 TOKA.
b1.0.15-Y.1 | Oby4aromuiics He OO0yyaromuiics OO0y4aromuiics ¢ OO0yyaromuiics
yMeer ci1abo HEKOTOPBIMHU yMeer
HCIIOIb30BaTh yMeeT 3aTPyAHCHUSIMU HCII0JIb30BAaTh
METOJbI aHAJIN3a U | MCIOJIL30BaTh yMeeT METO/BI
MOJIETTUPOBAHUS METObI aHAJIN3a U HCIIOIb30BaTh aHajau3a u
JIMHEHHBIX H MOJCIIUPOBAHUS METOIbI MOJICITUPOBAHUS
HEJIUHEUHBIX IIeNel | JIUHEHUHBIX U aHallu3a u JIMHEUHBIX U
TIOCTOSSHHOTO B HEJIMHEHHBIX Leneil | MoJaeaupoBaHus HETWHEHHBIX IIeTeH
MIEPEMEHHOTO TOKA. | TIOCTOSTHHOTO U JINHEHHBIX U IIOCTOSIHHOT'O U
MEPEMEHHOT0 TOKA. | HEJIMHEWHBIX LENEN | MEePEMEHHOIO TOKA.
MOCTOSIHHOT'O U
MIEPEeMEHHOTO TOKa.
b1.0.15-H.1 | OGyu4arommiics He | OOyuarommics Oo6yuatomuiics ¢ Oobyuaromuiics
BJIaJceT HaBBIKaMM | ¢J1abo BiajeeT HEOOIBITUMU ¢cBOOOHO BIageeT
aHaIM3a " HaBLIKAMH 3aTpyJHEHUSAMHA HaBLIKAaMM aHaJIN3a
MOJICTUPOBAHUS a”aju3a u BJIJICCT HABBIKAMHU | M MOJICIIMPOBAHUS
JIMHEHHBIX U MOJICITUPOBAHUS aHanu3a u JIMHEHHBIX U
HEJIWHEWHBIX LIeNel | TUHEWHBIX U MOJEIUPOBAHUS HEJIMHENHBIX LIenen
IIOCTOSIHHOTO U HEJIMHEWHBIX 1Eled | TUHEHHBIX U IIOCTOSSHHOTO H
MIEPEMEHHOTO TOKa | TIOCTOSIHHOTO U HEJTMHEHHBIX IIETIe | MepeMEHHOTO TOKa
MIEPEeMEHHOTO TOKa | TIOCTOSTHHOTO |
IIEPEMEHHOT0 TOKa
b1.0.15-3.2 | OGyyaromuiica ve | OOyuarommuiics Oobyuatommuiics ¢ OO0yuarommiics ¢

3HAET METOABI
pacdera
MIEPEXOTHBIX
MIPOLIECCOB B
JNEKTPUIECKHUX

cj1a0o 3HaeT
METO/IBI pacyera
NIEPEXOAHBIX
MPOIIECCOB B
DIIEKTPUIECKUX

HE3HAYUTEIHbHBIMU
OIMMOKAMHY U
OT/ICIbHBIMH
rpo0eiaMu 3HaeT
METO/Ibl pacueTa

TpeOyemoit
CTETEHBIO
IIOJTHOTHI 1
TOYHOCTH 3HACT
METOJIBI pacyera
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HETSIX MTOCTOSHHOTO
Y TIEPEMEHHOTO
TOKa

LETSIX MOCTOSIHHOTO
U TIepEeMEHHOTO
TOKa

MEPEXOAHBIX
MIPOIIECCOB B
INEKTPUUCCKHUX
HEMSX TTOCTOSHHOTO
U TIEPEMEHHOTO
TOKa

MEPEXOTHBIX
MPOIIECCOB B
AIEKTPUICCKUX
HETSIX MOCTOSIHHOTO
U TIepeMEHHOTO
TOKa

b1.0.15-Y.2 | OGyuatomumiics He | OOyuaromuiics Oobyuatommuiics ¢ Obyuarommuiics
yMeer cinabo ymeer HEKOTOPBIMHU yMeeT
UCTIONIH30BaTh UCIIONIb30BaTh 3aTpyIHEHUAMH HCTIONIb30BaTh
METOJIBI pacyeTa METOJIBI pacyera yMmeer METOJIBI pacyera
MEPEXOHBIX HEePEXOIHBIX UCIIONIb30BaTh MEePEXOIHBIX
MPOLIECCOB B IPOLIECCOB B METOJIBI pacyeTa HPOLIECCOB B
ANEKTPHUIECKUX ANMEKTPHIECKUX MIePEXOTHBIX ANEKTPHUYECKUX
LETSIX TOCTOSIHHOTO | LIEMSIX MOCTOSTHHOTO | MPOLIECCOB B ETSIX TTOCTOSIHHOTO
Y TIEPEMEHHOTO U IEPEMEHHOTO ANEKTPUUCCKUX u
TOKa TOKa LETISIX NOCTOSIHHOTO | TIEPEMEHHOTO TOKa
U TIEPEMEHHOTO
TOKa
b1.0.15-H.2 | OGyu4arommiicst He | OOyuaromuics Oo6yuatommuiics ¢ Oobyuarommuiics
BJIaJieeT MeTonamMu | cinabo HEOOIBIIUMH cBOOOTHO BIIa/ICET
pacuera BJIaJIeeT METOJJAMU | 3aTPyIHEHUSIMU METOJJaMH pacdeTa
NEPEXOAHBIX pacucTa BJIaACCT METOJaMU MEPEXOAHBIX
MPOLIECCOB B HEePEXOIHBIX pacyera MPOLIECCOB B
ANEKTPHUIECKUX IPOLIECCOB B MIePEXOIHBIX ANMEKTPHYECKUX
HETSIX TOCTOSIHHOTO | 3JIEKTPUIECKUX MIPOLIECCOB B IETsIX TOCTOSIHHOTO
" ICPEMCHHOI'O OersX MMOCTOAHHOI'O DJICKTPUUCCKUX u
TOKa u LETSIX OCTOSIHHOTO | TIEPEMEHHOTO TOKa
HEePEeMEHHOTO TOKa | M IEPEMEHHOTO
TOKa
b1.0.15-3.3 | OOyuarommiicst He | OOyuarommics Oobyuatommuiics ¢ OO0yuarommiics ¢
3HAET OCHOBBI cinabo 3HaeT HE3HAYUTEIbHBIMU | TpeOyeMoii
TEOpUu OCHOBBI TEOPHH OIMOKaMu 1 CTETICHBIO
QJICKTPOMArdouTHOTO | DJICKTPOMArHUTHOI'O | OTACIIbHBIMU IIOJIHOTHI U
noJis W Lenew ¢ HOJIS ¥ LTS npoOenamMu 3HaeT TOYHOCTH
pacnpesieieHHBIMU | PacTIpeIeJICHHBIMA | OCHOBBI TEOPUH 3HaeT OCHOBBI
napameTpamu napaMeTpamu ANIEKTPOMArHUTHOTO | TEOPUU
HoJIsE W LerneH ¢ NEKTPOMATHUTHOTO
pacmpenesieHHBIMU | TIOJIST ¥ LeTiet ¢
napaMeTpamMu pacrpeeieHHbIMU
napaMeTpamu
b1.0.15-V .3 OOy4aromuiics He OO0yyvarommuiics OO0yuarommuiics ¢ OO0yyarommuiics
YMECT HNPUMCHATH citabo YMEET HEKOTOPBIMU YMEET NPUMCHATH
3HaHUA OCHOB IIPUMCHATDH 3aTPYAHCHUAMU 3HaHUA
TEOpUu 3HAHHS OCHOB yMeeT IPHUMEHSTh OCHOB TE€OPHHU
QJICKTPOMAarHuTHOIO | TCOPHUHU 3HAHUA QJICKTPOMAarHuTHOT'O
II0JIA " Hel‘[eﬁ C SJICKTPOMAriuTHOTO | OCHOB TCOpHHU 10JIA u uenefzi C
pacnpeseieHHBIMU | TIOJISL M LETICH C ANIEKTPOMArHUTHOTO | pacrpeaeIeHHbBIMU
napameTpamu pacnpenesieHHbIMH | TIOJIST | LTSl ¢ napameTpamu
napaMeTpamu pacrpeieieHHbIMU
napameTpamu
b1.0.15-H.3 | O0yyaromuiics He Ooyuarommuiics Obyuatommuiics ¢ Oobyuarommuiics
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BJIaJieeT 3HAaHUAMHU | cnabo BiajgeeT HEOOJIBIINMHU CBOOOHO BIIaICET
OCHOB TEOpUU 3HAaHUSAMHU 3aTpyIHEHUAMU 3HAHUSIMU OCHOB
3JIEKTPOMAarHUTHOTO | OCHOB TEOpPUH BJIaJICCT 3HAHUSIMUA | TEOPUH
moyii M Lenei ¢ JIEKTPOMAarHUTHOTO | OCHOB TEOPHHU JIEKTPOMAarHUTHOTO
pacmpenesieHHbIMM | OJIST | LeTel ¢ JIEKTPOMAarHUTHOIO | IOJIA U LieTei ¢
napaMeTpamH. pacrpeleNieHHbIMH | IO W Lemnel ¢ pacrpeneneHHbBIMU
napaMeTpamu. pacnpefieieHHbIMU | TapaMeTPaMHU.
rapaMmeTpami.
b1.0.15-3.4 | Oby4aromuiics He OO0yuaromuiics OO0yuaromuiics ¢ OO0yyaromuiics ¢
3HAaeT NPUHIMIBEI | ciabo 3HaeT HE3HAUUTEIbHBIMH | TpeOyeMoii
JEeHCTBUS HPUHIIMIIBI omnOKamMu 1 CTETIEHBIO
JIEKTPOHHBIX JIeHcTBUS OTIEIbHBIMU MIOJIHOTHI U
YCTpPOWCTB JIEKTPOHHBIX npobenaMu 3HaeT TOYHOCTH
YCTpOWCTB MPUHIHIIBI 3HACT MPUHIIMIIBI
JIEeHCTBHS JIEUCTBUS
3NEKTPOHHBIX 3IIEKTPOHHBIX
YCTPOMCTB YCTPOMCTB
b1.0.15-Y.4 | Oby4aromuiics He OO0yyaromuiics OO0yuarommuiics ¢ OO0yuaromuiics
yMeeT cmabo ymeer HEKOTOPBIMHU yMeeT
I0JIb30BaThCs MOJIb30BATHCS 3aTpyJHEHUAMU MOJIb30BAThCS
MPUHLUIIAMH NPUHIMIIAMH yMeeT NPUHIMIIAMH
JIEUCTBUS IeiCcTBUA MOJIb30BaThCA HeicTBUA
3NEKTPOHHBIX 3JIEKTPOHHBIX NPUHIHATIAMH AIIEKTPOHHBIX
YCTPOHCTB YCTPOUCTB JEeUCTBUS YCTPOHCTB
3JIEKTPOHHBIX
YCTPOMCTB
b1.0.15-H.4 | Oby4aromuiics He OO0yyvaromuiics OO0y4aromuiics ¢ OO0yyaromuiics
BJaz€eT cnabo Biageer HEOOJIBIINMHU CcBOOOJHO BIIAACET
MPUHIHAIAMH MPUHIHIIAMHA 3aTpyAHEHUSAMHA MPUHIHAIIAMA
JIEUCTBHUS JEUCTBUS BJajJeeT JEUCTBUS
3JIEKTPOHHBIX 3JIEKTPOHHBIX MPUHLHUIIAMH 3JIEKTPOHHBIX
YCTPONCTB YCTPOUCTB JeHCTBUS YCTPOUCTB
3NEKTPOHHBIX
YCTPOUCTB
b1.0.15-3.5 OOy4aromuiics He OO0yyarommuiics OO0yuaromuiics ¢ OO0yyarommuiics ¢
3HaeT QYHKOWH U | cmabo 3HaeT HE3HAYUTEIbHBIMH | TpeOyeMoii
OCHOBHBIE byHKIMH 1 omurbOKamMu 1 CTETNIEHBIO
XapaKTEPUCTUK OCHOBHbIE OTAEIbHBIMU MOJTHOTHI U
JNIEKTPUIECKUX U XapaKTepUCTUK mpobenaMu 3HaeT TOYHOCTH
3NEKTPOHHBIX NEKTPUUECKUX U byHKIUH 1 3HaeT (QYHKIWH 1
anmnaparos 3JIEKTPOHHBIX OCHOBHBIE OCHOBHbIE
anmnaparos XapaKTEPUCTUK XapaKTepUCTUK
JNEKTPUIECKUX U AIIEKTPUIECKUX H
3NEKTPOHHBIX AIIEKTPOHHBIX
anmnaparos anmnaparos
b1.0.15-Y.5 | Obyuaromuiics He OO6yyaromuiics OO6yuaromuiics ¢ OO6yyaromuiics
yMeeT NpUMEHATH | cnabo ymeer HEKOTOPBIMHU yMeeT NPUMEHSTh
3HaHWsI QYHKIUI U | IPUMEHSTh 3aTpyAHEHHSIMHA 3HaHWS QYHKIUHN 1
OCHOBHBIX 3HaHWS QYHKIUA U | yMEeT MPUMEHSTh OCHOBHBIX
XapaKTEPUCTUK OCHOBHBIX 3HaHUS XapaKTEPUCTHK
IIEKTPUIECKUX U XapaKTepUCTUK dyHKUMH 1 JIIEKTPUUYECKUX U
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ANEKTPOHHBIX INEKTPHYECKUX U OCHOBHBIX ANEKTPOHHBIX
anmnapaToB SIICKTPOHHBIX XapaKTEePUCTUK anmnaparoB
anmnapaToB ANEKTPUUYECKUX U
ANEKTPOHHBIX
anmnaparoB
b1.0.15-H.5 | OGyuatomuiics He | OOyuaromuiics Oobyuatommuiics ¢ Obyuarommuiics
BJIAJICET 3HAHUsAMH | clabo BiajeeT HEOOJBIIMMHU CBOOO/IHO BlIaJIeeT
byHKIHH 1 3HAHHUSAMH 3aTPyIHCHUSAMH 3HAHUAMH (QYHKLUH
OCHOBHBIX GyHKIHT 1 BJIaJICCT 3HAHUSMU | ¥ OCHOBHBIX
XapaKTePUCTHK OCHOBHBIX GbyHKIMA 1 XapaKTePUCTHK
ANEKTPUUCCKUX U XapaKTePUCTUK OCHOBHBIX AIIEKTPUYECKUX U
AIEKTPOHHBIX JIEKTPUYECKUX U XapaKTEePUCTUK AIIEKTPOHHBIX
anmnapaToB ANEKTPOHHBIX ANEKTPUUCCKUX U annapaToB
anmnaparoB ANIEKTPOHHBIX
anmaparoB

3. TunoBbie KOHTPOJIbHBbIE 32JaHUsA U (WJIN) HHbIE€ MATEPHAJIBI, HEOOXOTUMBbIE /1JIsl OLl€eHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH, XaPAKTEPHU3YIOIIUX
copMHPOBAHHOCTH KOMIIETEHIIHI B NpoIecce OCBOCHUS TUCIHILIMHBI

TunoBble KOHTPOJIbHBIE 33aJaHUSl U MaTepuajbl, HEOOXOAWMBIE AJIsl OLEHKU 3HAHUM,
YMEHUH U HaBBIKOB, XapaKTepU3YyIOLIMX 0a30BbI 3Tan (HOpMUPOBaHMS KOMIIETEHLUH B
nporecce ocBoenus: OIIOI, comepkarcst B yaeOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX
HIDKE.

1. Meroauueckue ykazaHus K JIaOOpaTOpHbBIM paboTam Mo aucuuivivHe "Teopernueckue
OCHOBBI D3JIEKTPOTEXHUKHU" [DIEKTPOHHBIM pecypc|: A CTYIEHTOB HalpaBiICHUM
35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTHKa U AJNEKTPOTEXHUKA / COCT.: A.
C. 3naeB, A. H. I'opoynos, E. H. Enumxos; IOxHo-Ypansckuii 'AY, Uncturyr
arpounxenepuu. Y. 1. JIuHelHble LleNIM NOCTOSIHHOTO ¥ CUHYCOUIAJIbHOIO ToKa - 49 c. -
Yensbunck: IOxuo-Ypaneckumit ['AY, 2016 - Jloctym w©3 JIOKaJIBHOW CETH:
http://nb.sursau.ru:8080/localdocs/avtom/8.pdf

4. MeToauveckne MaTepHaJIbl, ONPeiessioliue Npoue1ypbl OlleHUBAHUS 3HAHUIA,
YMeHM, HABBIKOB M (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3ymmXx c()OpMUPOBAHHOCTH
KOMIIeTeH NI

B maHHOM pa3jene MeToANYECKHe MaTepHAIIbI, ONPEACIISIONIUE MPOLETYPhI OICHUBAHUS
3HaHWM, YMEHUI, HABBIKOB, XapaKTePU3YIOIMIUX 0a30BbIi dTan (OPMUPOBAHUS KOMIETEHIIUNA IO
JUCHUITIINHE «TCOpeTI/ILIeCKI/IC OCHOBBI JJICKTPOTCXHUKHW», IMPUBCACHBI MNPUMCHHUTCIBHO K
KOKIOMY U3 HCIOJb3YEeMBIX BHUIOB TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOM
aTTeCTaIlluy 00YyJaroIIuXCsl.

4.1. OueHovHble CpeACTBA /1JIs1 MPOBeIeHUs TEKYIero KOHTPOJIS YCIeBaeMOCTH B
npouecce NPaKTHYECKONH NOATOTOBKHU

4.1.1. Onpoc HA NPAKTHYECKOM 3aHATHH

OTBeT Ha MNPAaKTUYECKOM 3aHITHM HCHOJB3YETCS JJI1 OLEHKH KauecTBa OCBOCHMS
oOyJaromuMcsi OCHOBHOM TpodeccruoHalbHON 00pa30BaTeIbHOW MPOrpaMMBbl MO OTAENIBHBIM
BONPOCAM U T€MaM JUCIUIUIMHBL. TeMbl U TUIaHbl 3aHATUH (CM. METOpa3paboTKH 1. 3) 3apaHee
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coobmaroTcs  oOydaromumcs. OTBET  OIICGHUBAETCS  OICHKOH — «OTIMYHO», «XOPOIIOY,
«YJIOBJICTBOPUTEIHHO» MJIH KHEYIOBJICTBOPUTEIHLHO.
No OneHOYHbBIE CPEACTBA Kon u
TurnoBbie KOHTPOJIbHBIC 33JaHNs U (MJIH) HHbIC MaTEPHAIBI, HaMMEHOBaHHE
HEOOXOIMMBIC TSl OIICHKH 3HAHUH, YMEHHI, HABBIKOB U (M) UHMKATOPA
OIBbITA JICATEIbHOCTH, XapaKTePU3YIOIIUX C(HOPMHUPOBAHHOCTh KOMITETCHITUH
KOMIICTCHIIMI B MPOLIECCE OCBOCHHS AUCIUTLTHHBI
1 |Ienb omHO}A3HOTO CHHYCOMTAIBHOIO TOKAa COCTOMT W3 N/I-1omk-4
MOCJIEIOBATEIbHO COCAMHEHHBIX pPE3UCTOpa W  KOHJAeHcaropa. | HMcmomesyer MeTonsl
3aKOH HW3MEHCHHMS MTHOBEHHOTO 3HAYCHMS HAIMPSDKEHHS OT anaimsa u
MOACJINPOBaHUA

Bpemern U = 100V2sin(314t+90°), 3aK0H H3MEHEHHS MTHOBEHHOTO
3HayeHuss Toka oT Bpemenu I = 10sin(314t+135°). Onpenenuthb
BEJIMYMHY aKTHBHOTO ¥ EMKOCTHOTO COIIPOTHUBJICHUS LIETIH.

JIMHEWHBIX U
HEJIMHEHHBIX Hereit
MOCTOSIHHOT'O 1
MIEPEMEHHOI0 TOKa

W1-2011K-4
Hcnonb3zyer MeTosl
pacdeTa mepexoaHBIX

TIPOIECCOB B
ANEKTPHUYCCKUX IETIIX
MIOCTOSIHHOTO U
MIEPEMEHHOTO TOKa

WJ1-3011K-4
[Ipumenset 3HaHUA
OCHOB TEOpUH
AIIEKTPOMArHUTHOTO
OIS U LIENen ¢
pactpeneneHHbIMI
napameTpamu

WJI-40T1K-4
Hemonctpupyer
MOHMMAaHHE TIPUHIUIA
JIEUCTBUS
JJIEKTPOHHBIX
YCTPOUCTB

WJI-60T1K-4
[Mpumensier 3HaHUS
(GYHKIMH 1 OCHOBHBIX
XapaKTEePUCTHK
ANEKTPUUYECKUX U
3JIEKTPOHHBIX
anmnaparoB

Kputepun ouenku orBeta (Tabi.) TOBOJATCS A0 CBEACHUS OOyYalOIIMXCS B Hauaie

3aHSATHH. OI_ICHKa 00BSIBIIACTCS o6yqalomeMycsl HCIMMOCPCACTBCHHO ITIOCJIC OTBETA.

IIxkana Kpurepun oueHnBanus
Onenka 5 - CTY/ICHT IIOJTHO YCBOWJI Y4eOHbII MaTepua;
(OTIIM4HO) - I0Ka3bIBA€T 3HAHUE OCHOBHBIX NOHATUN TEMBI, TPAMOTHO MOJIb3yETCS

TEPMHUHOJIOTHEN;

- HOpPOABILACT YMCHUC QAHAJIU3UPOBATH U 0606H_IaTB I/IH(I)OpMaLII/IIO,
HaBBIKM CBSI3HOT'O OIMMCAHUS SBICHUM U IIPOLECCOB,
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- JEMOHCTPHUPYET YyMEHHUE u3naratb y4eOHbBI MaTepuanl B
ONPECIICHHOM JIOTUYECKOM MOCIEI0BATEIbHOCTH;

- ITOKa3bIBACT YMGHI/IC I/IJIJIIOCTpI/IpOBaTB TeopeTquCKHe ITOJIOKCHUA
KOHKPETHBIMH TIPUMEPaAMH;

- MOFyT GBITB l[OHyH_IeHbI OJHAa—IB€ HCTOYHOCTH HpI/I OCBCILICHHUU
BTOPOCTETICHHBIX BOTIPOCOB.

Ouenka 4
(xoporo)

OTBET YJOBJICTBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY «5», HO TPH
3TOM UMEET MECTO OJIUH U3 HEAOCTATKOB:

- B YCBOCHHMH y4eOHOIrO Marepuasa JOMYIICHbI HEOObIIHE MPOOebl,
HE MCKA3MBIIHE COIEPIKAHNE OTBETA,

- B U3JIOKCHUU MaTcpHraia JONYIICHBI HE3HAYUTCIIbHBIC HCTOYHOCTH.

Orenka 3

(YZIOBJIETBOPUTEIIHHO)

- HEIIOJIHO WJIM HEIOCJIEN0BaTEIbHO PACKPBITO COACPKAHNUE MaTepuala,
HO TMOKa3aHOo oOuiee MOHMMaHHE BOINPOCAa U MPOAEMOHCTPUPOBAHBI
YMEHHUSI, TOCTATOYHBIE I TAJIbHEHIIErO YCBOCHHS MaTepuaa;

- UMENHCh 3aTPyAHEHHs] WIM JOMYIIEHbl OIIMOKKM B ONpeAeTCHUN
MOHATUH, WCIOJIb30BAHUM TEPMUHOJOTHM, OIMCAHUU SIBIICHUH H
IIPOLECCOB, UCIIPABIICHHBIE [10CIIE HABOIALLUX BOIPOCOB;

- BBISIBJICHA HEJOCTaTOYHAS C(HOPMHUPOBAHHOCTH 3HAHUH.

Ouenka 2

(HEY1OBIETBOPUTENHHO)

- HE PAaCKPBITO OCHOBHOE COJICPIKAHUE yIEOHOrO Marepuara;

- OOHApY)KCHO HE3HAHWE WJIM HEIMOHMMaHHE OOJNbIliel WM Haubolee
Ba)XHOH yacTh y4eOHOTO MaTepuaa;

- JIOMYIIEHbI OIIMOKU B OMPEICIICHUU TOHATHH, IPH HUCIOIb30BAHUH
TCPMUHOJIOTHHU, B OIMMCAHUH SIBICHUM M ImponeccoB, pCICHUU 3aaa4v,
KOTOPBIC HE UCIIPABIICHBI IOCJIC HECKOJIBKHUX HABOISIIUX BOIPOCOB.

4.1.2. OneHUBaHNe OTYETA MO JIAOOPATOPHOIT padoTe

Otuer mo naGopaTOpHOl paboTe HCHONb3yeTcs JUIsl OLEHKHM KadecTBa OCBOEHHS
oOyyaromuMcsi OCHOBHOH NpodecCHOHaIbHOW 00pa30oBaTEIbHON MPOrpamMMbl MO OTIEJIbHBIM
TeMaM AucuuIuiiHbl. ConepkaHue U GopMa oTdera Mo JIabopaTopHbIM paboTaM MPHUBOAMUTCS B
METOJMYECKUX YyKazaHusx K jabopatopuHbiM paboram (m. 3 DPOC). CoxmepxanHue oTdyeTa U
KPUTEPHH OLIEHKH oT4eTa (TabJ.) JOBOJSATCS JI0 CBEJCHUS 00yJaroIUXCsl B Hauasle 3aHsATHI.

Ne O1leHOYHBIE CpPE/ICTBA Kon u
TunoBbeie KOHTPOJIbHBIC 3a4aHuA nu (I/IJ'II/I) HNHBIC MaTepHralbl, HAaNMMCHOBAHHC
HEOOXOMMBIE JIJISl OLIEHKW 3HAHWH, YMEHHIA, HABBIKOB U (WJIM) OITbITa WHIMKaTOpPa
JEeSITeIbHOCTH, XapaKTepU3yIoMHX CHOPMUPOBAHHOCTh KOMIICTECHITHHA KOMIIETEHIIUH
B ITPOLIECCC OCBOCHUS JUCHUIIJIIMHBI

1 1. Kakue mpenMyiiecTBa UMEIOT Tpex(as3Hble Menu nepes N/I-lonk-4
onHo(pazHbIMU? Hcnons3yeT METOIBI

2. 3anuniure MIHOBEHHOE M KOMIUIEKCHOE 3HAYECHHS axannsa u
v o MO)IeHPIpOBaHI/Iﬂ
TpexasHOW CHCTEMBI 3.1.C., MOKWKUTE WX HA BPEMEHHOU WU e L 1
BEKTOPHOU JMarpamMmax. He/THHEHHEIX nemeit
3. Uro Takoe CHUMMETPUYHBIH PEKUM  PaOOTHI TIOCTOSIHHOTO
TpCX(I)aSHBIX HCHCI\/JI? MEPEMEHHOI0 TOKA
4. B kakux ciy4asix MCHOJIb3YETCS COCAUHEHHE 3BE3101
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0e3 HEeHTpaIbHOrO MPOBOJA, M B KAKUX CIIydasiX ¢ HEHTpaJIbHBIM
MPOBOJOM?

5. Kakyro poisib BBIIIOJNIHAET HEUTPAIBHBIA IIPOBOJ IIPH
HECUMMETPUYHON Harpy3ke?

6. Ilouemy B 1enu HEUTPAIBLHOIO MPOBOJA HE CTaBUTCS
IIPEeIOXPaHUTEID?

7. Kak
HeWlTpanu?

8. Kakum o0pa3oM Hag0 W3MEHUTh CXEMY, YTOOBI
HOJYy4YUTh 00paTHOE ciiefioBaHue (a3 Ha Harpys3ke?

9. Ilo xakuM QopmysnaM MOXKHO PacCUUTaTh aKTHBHYIO,
PCAKTUBHYI0 M IIOJHYK) MOLIHOCTH IIPU CHUMMETPUYHOU U
HECUMMETPUYHOU Harpy3ke?

10. Bbluucinure TOK B HEHUTpajIbHOM IMPOBOJE, €CIHU

PaCCUUTBIBACTCA HaIps>KCHUC CMCIICHUA

IA = IB = IC ==10A, HO Harpy3ka B (ha3e «A» - aKTUBHas, B

daze «B» - uaaykTuBHAA, B aze «C» - EMKOCTHASL.
11. Kak u3MeHSTCS TOKH M (pa3HbIC HANIPSHKEHUS TIPH
COCIMHCHUH CUMMETPUYHON HArpy3KH B 3Be31y 0e3
HEHTpaIbHOTO MPOBOJA, €CIIH OAHY a3y 3aKOPOTUTH?

UJ1-2011K-4
Hcnons3zyer meToasl
pacdera mepexoTHbIX

MIPOIIECCOB B
AIEKTPHYECKIX IETISTX
ITOCTOSTHHOTO U
MIEPEMEHHOTO TOKa

W/1-3011K-4
[Ipumensiet 3Hanus
OCHOB TE€OpHH
3JIEKTPOMAarHUTHOTO
1oJIs U 1enew ¢
pacnpeneneHHBIMU
napameTpamu

UJ1-40T1K-4
Jemonctpupyer
MMOHUMAaHHE NPUHIINIIA
JEUCTBUSA SIEKTPOHHBIX
YCTPOUCTB

N-60I1K-4
[Tpumenser 3HaHNA
(YHKIMH 1 OCHOBHBIX
XapaKTEePUCTUK
INEKTPUUECKUX 1
3JIEKTPOHHBIX allapaToB

Otuer OLCHUBACTCA IO YCMOTPCHUIO NPCIIOAABATCIIA OLIGHKOIZ «OTIIMYHO», «XOpOIIO»,
«YAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCILHO» HWJIN OHGHKOﬁ GauyTCHO», «HC 3a4YTCHOM».

Ouenka «3auTeHO» CcTaBUTCA oOydaromuMmcsi, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KPpUTCPUAM, YCTAaHOBJICHHBIM JJIA ITIOJIOKUTECIIbHBIX OLCHOK (((OTJ'H/I‘-IHO)), «XOopomo»,
«YAOBIETBOPUTENBbHOY). OleHKa 00bsBIsIeTCS 00yUaroeMycss HEMOCPEACTBEHHO MOCIIE CIaul
oTyera.
Hlkamna Kputepuu oneHuBanus
Orenka 5 - U3JI0)KEHHE MaTepuasa JIOTUYHO, TPAMOTHO;
(oTMYHO) - cBOOOHOE BJIaJIEHUE TEPMUHOJIOTHEH;
- YMEHHUE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKJEHHUS MPH OTBETE Ha
KOHTPOJIbHBIC BOIIPOCHI;
- YMEHHE ONUCHIBATh 3aKOHBI, SBIEHUS U MPOIIECCHI;
- YMCHUC IIPOBOJWTH U OLICHUBATD PC3YJILTAThI I/ISMepeHI/II\/'I;
- CIIOCOOHOCTD pelliaTh NHKEHEPHBIE 3a]1a4u.
Onenka 4 - U3TI0KEHHE MaTepHalia JJOTHIHO, TPAMOTHO;
(xopor110) - cBOOOJTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
- OCO3HAaHHOE TIPUMEHEHUE TCOPCTHUSCKUX 3HAHWU JUISI OIHMCAHUS
3aKOHOB, SIBICHHMH W TPOIIECCOB, PEUICHHUS KOHKPETHBIX HHXKEHEPHBIX
3a1a4, IMPOBEACHUS W OLEHMBAHUS pe3yJbTaTOB HW3MEPEHUH, HO
coJiep>kanue u opma OTBETa UMEIOT OTACTbHBIE HETOUHOCTH.
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Ouenka 3
(YIOBIETBOPUTEIHLHO)

- U3JI0’KEHHUE MaTepuasa HEIOJIHO, HETIOCIEA0BATEIIbHO,

- HETOYHOCTH B OINpPEACICHUU IOHATUH, B NPUMEHEHWM 3HAHUN NI
ONMCaHUsl 3aKOHOB, SBICHUUM M IIPOLECCOB, PEIICHHUS KOHKPETHBIX
MHXCHEPHBIX 3aJa4, IPOBEACHUS U OLICHUBAHMSI PE3YJIbTaTOB U3MEPEHU,
- 3aTpyAHEHUSI B 0OOCHOBAHMH CBOMX CY)KJICHHIA;

- OOHapyKMBaeTCs HENOCTaTOYHO TIJIyOOKOEe IOHMMAaHUE H3Yy4YE€HHOI'O
MaTepuaa.

Onenka 2

(HEYTOBJIETBOPUTEITHLHO)

- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHHIA; TOMYIIEHbI OMIMOKN
B ONpECNCHUH TOHATHH M OMHMCAHUHM (U3NYECKHX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKaXXCH MX CMBICII, HE PELICHbl MH)XEHEPHBIC 3a1a4yd, HE
IIPAaBUJIBHO OLICHUBAIOTCS PE3YJIbTaThl U3MEPEHUM;

- HE3HaHHWE OCHOBHOI'O MaTepHaja y4yeOHOW MporpamMmbl, JOIYCKAOTCA

rpyObIe OIIMOKH B U3JI0KEHUU.

4.1.3. TectupoBanue

TeCTI/IpOBaHI/Ie HCIIOJIB3YCTCA MJIST OLCHKHU Ka4eCTBAa OCBOCHUA 06y‘IaIOH_II/IMC$I OCHOBHOM

npodeccuoHanbHOM 00pa30BaTEIbHOW MpOrpaMMbl IO OTIAENbHBIM TEMaM WIM pasjeiaam

JUCILIUILINHEL.

Tect MpeACTaBIIACT co00lf  KOMILIEKC

CTaHAApTHU3UPOBAHHBIX

3aJIaHuH,

MO3BOJISIIOIIUM  YIPOCTUTh MPOLEAYPY H3MEpPEHUS 3HAHUW U YMEHUM OO0ydYaromuXcs.
OOyyarommMcst BBIIAIOTCS TECTOBBIC 3a7aHusl ¢ (DOPMYIUPOBKOM BOIMPOCOB M MPEATIOKEHUEM
BBIOPATH OJIMH MPABWIHHBIA OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne Ol11€HOYHBIE CPEJICTBA Kox n HaumeHnoBaHue
TunoBbsie KOHTPOJIBHBIC 3a1aHUsI U (UJTH) UHBIE MaTEPUAITBI, WHJUKaTOpa
HE0OXOIUMBIE IS OIICHKU 3HAHUM, YMEHHH, HABBIKOB U (WJIH) KOMITETCHIIUT
OTIBITA JEATEIHLHOCTH, XapaKTePU3YIOIUX CHOPMUPOBAHHOCTD
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCIUIIINHBI
1 1. DKBUBaJIEHTHOE CONIPOTUBIICHHUE IEKTPUUECKOM 11enn N-lonk-4

COCTOSIIIIEN U3 TPEX PE3UCTOPOB C PABHBIMU CONIPOTHUBIICHUSMH,
COEIMHEHHBIMU NapauIeabHO paBHO 2 OM. OmnpenenuTsb
COIIPOTHBIIEHUE KAXI0TO PE3UCTOPa

-30m

-2 0m

-6 Om

-9 Om

2. J1Ba npuéMHUKa DIEKTPUUECKON SJHEPTHH, C PABHBIMU
COIIPOTHUBIIEHUSMH, COEJMHEHBI AapaIENIbHO U TOAKITIOUEHBI K
HCTOYHHUKY ITOCTOSTHHOTO HAIPSDKEHUS, IPU ATOM TOK
ucTo4HHKa paBeH 4A. Kakoe 3HaueHne Oy/1eT UMeTh TOK TOTO
K€ UCTOUYHHKA, [TPH MOCJIE0BATEIbHOM COEIMHEHUHN ITUX
NPUEMHHUKOB?

- 16A

-1A

-2A

Ucnons3zyer MeTozsl
aHaJM3a U MOJCITUPOBAHHUS
JIMHEWHBIX U HETUHEHHBIX

Lenel MOCTOSIHHOIO U
MIEPEMEHHOTO TOKA

NJ1-2011K-4
Hcnonb3yeT MeTo IbI
pacyera repexo/{HbIX

MPOIIECCOB B
QJICKTPHUUCCKUX LEIAX
MOCTOSIHHOTO |
MEPEMEHHOTO TOKA

HUJI-30I1K-4
[IpumensieT 3HaHHUS OCHOB
TeOpUn
AIIEKTPOMArHUTHOTO TTOJIS
U TeTei ¢
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- 8A

-3A

3. Tpu OAHOTHITHBIX HCTOYHHUKA JEKTPUIECKON SHEPTUU CO
sHauyeHusamMu DJ1C 5B coenuHeHbl IOCIEI0BATEIBHO.
Onpenenuth HANPsHKCHUE OaTaper B PEXKHME XOJIOCTOTO XOa.
-15B

-5B

-7,5B

- 10B

4. Conporunenue Ra=30m, RBc=20M, Rca=50M, coennHEeHBI
M0 cXeMe TpeyroyibHUK. [lociie SKkBUBaIEHTHOTO
peoOpa3oBaHus MOJyuYeHa CXeMa 3Be3/1a C COMPOTUBICHUEM
nyueit Ra, RB, Re. Onpenenuts conporusnenue Ra.

-1,50m

-2,5 Om

-5 0m

-30m

5. llens omHO(DA3HOTO CHHYCOHMJIATHHOTO TOKA COCTOUT W3
MOCIIE0BATEIbHO COSAMHEHHBIX KAaTYIIKU M PE3UCTOpa. 3aKOH
W3MCHEHHUSI MTHOBEHHOTO 3HAUCHUS HANPSDHKEHUS OT BpeMeHHU U
= 100\2sin(314t+90°), 3aKOH W3MEHEHHS MTHOBEHHOTO
3HaveHusi Toka oT BpemeHu 1 = 10sin(314t+45°). Onpenenutsb
BEJIMYMHY aKTUBHOTO COMPOTHUBIICHUS LIETIH.

-10 Om

- 10\2 Om

- 10~2 Om

6. llenb 0aHO()A3HOrO CHHYCOMIATBHOTO TOKA COCTOHUT U3
MOCJICZIOBATEIbHO COCTUHEHHBIX KATYIIKH M PE3UCTOpa. 3aKOH
M3MEHCHHUSI MTHOBCHHOTO 3HAYCHUSI HAMPSHKEHHST OT BpeMEHH U
= 100\2sin(314t+90°), 3aKOH W3MEHEHHS MTHOBEHHOTO
3HaveHusi Toka oT BpemeHu 1 = 10sin(314t+45°). Onpenenutsb
BEITMYMHY HHIYKTUBHOTO COMPOTHBICHUSI CTIH.

-10 Om
-10V2 Om
- 102 Om

7. ToueuHslit 3apsa +q HAXOJUTCA B LIEHTpeE cheprudecKoit
noBepxHocTU. Eciu 3apsii cMecTUTh U3 LIeHTpa cephl,
OCTaBJISAS €r0 BHYTPU HEE, TO IIOTOK BEKTOPA HAPS)KEHHOCTU
AIIEKTPOCTATUYECKOTO TOJIS YePe3 MOBEPXHOCTH CHEpHI. . .
YMEHBIIUTCS

He u3MeHurtcs V

YBEITUYUTCS

8. Ecnn yBenMuuTh B J1Ba pa3a HAIPSKEHHOCTh JJIEKTPUYECKOTO
II0JIsL B IIPOBOJHUKE, TO YAE/IbHAs TEIUIOBAsi MOLIHOCTD TOKA ...
- YMEHBIINTCA B JIBa pa3a;

- HE U3MEHUTCH,

- YMEHbIINTCA B 4 pasza

pacnpeneneHHbIMU
rapameTpamu

UJ1-40T1K-4
Jemonctpupyer
MOHUMAaHHE TIPUHIINIA
JIEHCTBUS DIEKTPOHHBIX
YCTPOUCTB

NJI-60I1K-4
[Ipumensiet 3Hanus
(hyHKUIHN 1 OCHOBHBIX
XapaKTePUCTUK
JNEKTPUYECKUX U
9JIEKTPOHHBIX aINapaToB
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- yBeqinunres B 4 pasa; V

- YBEJIMYUTCS B JIBA pa3a;

9. Ilpu nmomeneHnn AU3IEKTPUKA B DJIEKTPUUECKOE T101€
HaNpsKEHHOCTh 3JIEKTPUYECKOT0 10JI BHYTPH OECKOHEYHOTO
OJIHOPOAHOI'0 U30TPOIHOIO JUAJIEKTPUKA C IUIIEKTPUUECKOU
IPOHUILIAEMOCTBIO € ...

- OCTAeTCsl HEU3MEHHOMN

- OCTaeTcs paBHOM HYJIIO

- YBEJIMUUBAETCS B € pa3

- yMeHbIIaeTcs B € pa3 V

10. YMeHbIIeHHE aMIUTUTYABI KoJIeOaHUil B CUCTEME C
3aTyXaHHEM XapaKTepHu3yeTcsl BpeMeHeM penakcauuu. Ecnn
Py HEM3MEHHOM OMHYECKOM CONPOTHBIICHUH B
K0J1e0aTeIbHOM KOHTYPE YBEJIMUUTh B 2 pa3a UHIYKTUBHOCTb
KaTyILKH, TO BPEMs PEJIAKCALIUU. ..

- YMEHBUINTCSA B 2 pa3a

- yBeJIM4HUTCs B 2 paza V

- yBeNIMuuTCs B 4 pasza

- yMeHbUIMTCS B 4 pa3a

[To pesynpraTam Tecta 0OydarOIIEMYCsl BBICTABJISIETCS OLEHKA «OTJIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEILHOY» UM «HEYI0BIETBOPUTEIHLHO.

Kputepun ouenuBanus orera (Tabi.) JOBOASATCS 10 CBEJEHUS OOydarolUXcs JO Havaja
TECTUpOBaHUs. Pe3ynbTar TecTUpOBaHUS O0BABIAETCS 00yUarOIEMyCsl HEOCPEACTBEHHO TOCIIe
ero cauu.

. (% apaswIY oTBETOR
Orenka 5 (OTIMYHO) 80-100
Onenka 4 (Xoporio) 70-79
Ornenka 3 (yI0BIETBOPUTEIHHO) 50-69
Orrenka 2 (HEYIOBIETBOPUTEIBHO) menee 50

TecToBbIe 3aaHus, UCIOIB3YIOIIMECS I OLEHKH KAadecTBA JHUCHMIUIMHBI C ITOMOUIBIO
uHpOpMalMOHHBIX TexHosnorui, npuseneHsl B PIIJl: «10. MuHopmalnoHHbIE TEXHOJIOTHH,
UCIOJIb3yeMble MPH OCYLIECTBICHUHM 00pa30BaTEIbHOIO Ipolecca M0 AUCHUILUIMHE, BKIHOYas
nepevyeHb MPOrpaMMHOro obecredeHus: 1 HHPOPMALIMOHHBIX CIPaBOYHBIX cucteM» - My TestX
11.

4.1.4 KonTpoJsbHas padora

Kontponbnast pabora (KP) sBasercs mnpoaykToM, TmOJydaeMbIM B pe3yibTare
CaMOCTOSITENIbHOTO ITUIAHUPOBAHMSI M BBINIOJIHEHUs Yy4ueOHbIX 3amad. KoHTponbHas pabota
MO3BOJISIET OLIGHUTh 3HAHUS W YMEHHs CTYIEHTOB, a TaKXXe YPOBEHb CPOPMHUPOBAHHOCTH
HaBBIKOB IpHU paboTe ¢ yueOHOI JUTepaTypoil U IpyruMu uctouHuKamu. OreHka o0bsIBIIeTCs
CTYACHTY HEMOCPEICTBEHHO TOCIIE TPOBEPKH KOHTPOJIbHOM paboThl. 3a1aHus Al KOHTPOJIbHBIX
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paboT pa3MeIIeHbl B METOAUYECKOM TTOCOOMHU DIIEKTPOTEXHUKA U AJICKTPOHHKA [DIEKTPOHHBINA

pecype] :

METO/. YKa3aHUs JUIsl CAMOCTOSITEIbHON pabOThl CTYACHTOB. DIIEKTPUUYECKHE LENH U

anieKTpudeckue uMepenus. s crynentos HanpapieHus - 35.03.06 Arpounxenepus, 44.03.04
[Tpodeccuonansroe odbyuenue, 19.03.02 [TpoayKTel TUTaHUS U3 PACTUTEIBHOTO CBHIPBS / COCT.:
b. E. Yepenanos [u np.] ; FOxno-Ypansckuit TAY, UacTuTyT arpounxenepun .— YensOuHCK:

IOxuno-Ypansckuit 'AY, 2017 .— 77 c. :

nocryna: http://192.168.0.1:8080/localdocs/avtom/32.pdf

ui., Taba. — bubmumorp.: c. 76 (2 Ha3B.). Pexum

Ne OlLieHOYHbIE CPEACTBA Koo n
HarMEHOBaHUE
TumoBble  KOHTPOJBHBIE 3aaHusl W (WIM) HWHBIE MaTepHAbI, WHIMKATOpA
HEOOXOJMMBIC ISl OLEHKH 3HAHWH, YMEHWH, HAaBBHIKOB W (WJIM) OIBITA KOMIIETEHIIHU
JIEATETLHOCTH, XapaKTEePU3YIOIUX CHOPMUPOBAHHOCTh KOMIICTCHIIUN B
MIPOIIECCE OCBOCHUS JTUCITUTIITUHBI
1 J171st 5eKTpUYECKO 11eTIH, COOTBETCTBYIOIIECH HOMEPY BapHaHTa, W/I-1omnk-4
BBIMTOJIHUTH CJICIYIOIICE: Hcnomns3yer
3aaHpl MapaMeTPhl IIENH U HANIPSHKESHUE Ha BXO/IE TICTTH: METOMBL aHAIIM32 U
¢ JIMHENHEBIX U
Tpe6yeTc;1: HEJIMHENHBIX
1. OmpenenuTb TOKM U HaNpsKEHUS HA BCEX ydacTKaXx LENu ueneit
KOMILUIEKCHBIM CIOCOOOM. HIOCTOSIHHOTO U
2. CocraBUTh OaJlaHC AaKTUBHBIX U PEAKTUBHBIX MOIIHOCTCH. HEPEMEHHOTO TOKa
3. TloctpouTs B MacmiTabe BEKTOPHYIO JUarpaMmy TOKOB U
TOTMOrpaUUECKYIO TUarpaMMy HAIPSIKCHHH. H§'20HK'4
CIIOJIB3YET
YucioBble TaHHBICO IPUBEACHBI B TAOIHIIE Y
METOAbI pacqua
R1,0 | L1, |Cl, |R2 |L2 |C2, |R3|L3, |C3, |Um, |eopa |f, NEPEXOAHBIX
M MmO | MK |, , MK |, Ml Mk | B I r TIpoLeccos B
H (D O O q) O H q) I 3J'I€KTpI/I‘ICCKI/IX
M M M HeIsax
IIOCTOSSHHOI'O U
12 70 |500 |18 |30 [ 125 |10 |50 |450 | 250V | w/6 50 | | MEPEMEHHOr0 TOKa
2
HUJI-30I1K-4
[Ipumensier
| | 3HAHUS OCHOB
I TEOPHUH
c1 3JIEKTPOMArHuTHO
IO IOJIS ¥ IIeNeH ¢
L2 R3 pacnpeneaeHHbEIMHA
napameTpamu
HNJ1-40I1K-4
R2 L3 JleMOHCTpHpYeT
IIOHUMAHHUC
[IPUHLIMIIA
JIerCcTBUS
3JIEKTPOHHBIX
YCTpOUCTB
NJI-60I1K-4
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http://192.168.0.1:8080/localdocs/avtom/32.pdf

[Ipumensiet
3HaHMUA QYHKINH
1 OCHOBHBIX
XapaKTEePUCTUK
ANEKTPUUECKUX U
ANEKTPOHHBIX
anmaparoB

Ixaja Kpurepun onennBanns
Onenka 5 Conepxanne KP nomnoctero coorsercTByer 3ananuro. KP conepxut noruynoe,
IIOCJIEI0BATENIbHOE U3JI0KEHNE MAaTEpUalla C IPaBUIIBHBIM PEIICHUEM 3aad.
(oTaHO)
Ouenka 4 Conepxanne KP nomnoctero coorsercTByer 3ananuro. KP conepxut noruynoe,
MIOCIIEZIOBAaTENBHOE H3JI0KEHUE MaTepHalla C MpaBWIBHBIM PEIICHUEM 3anaad.
(xopomo) Nmerorcss onHA-BE HECYIICCTBCHHBIC OIIMOKM B UCHOJIb30BAHHM CIMHHMII
HW3MEHEHUS, B IOCTPOCHHBIX I'padHKax, CXeMax U T.1
Onenka 3 Conepxanue KP uacTuyHo He cooTBeTCcTBYeT 3anaHuio. lIpocMaTtpuBaercs
HEIOCIEN0BAaTENIBHOCT H3JIOKEHUSI MaTepuaa, MpeICTaBIECHbl HEJOCTaTOYHO
(YZ1OBJICTBOPHTEIIBHO) 00OCHOBaHHBIE TEOPETHUYECKHE IOJIOKEHHUS, UCIOJIL30BAHHBIC TMPH PELIICHUU
3aga4. MIMeroTcs omnOKY B MCIOIb30BAaHUM €AMHUL U3MEHEHHS, B IIOJIy4YEHHbIX
pe3yibTaTax, B IOCTPOCHHBIX rpaduKax, CXeMax U T.1
Onenka 2 Conepxxanue KP yacTMuHO HE COOTBETCTBYET 3adaHuio. IIpocMarpuBaercs

(HEYIOBIIETBOPUTEIHHO)

HEIOCIEN0BATEIbHOCT M3JI0KEHUSI MaTepuala, IPEICTABJIEHBl HEJOCTaTOYHO
00OCHOBaHHBIE TEOPETHUYECKHE IOJIOKEHHUS, UCIOJIb30BAHHBIC TMPH PELICHUU
3agad. VIMeTcs CyIIeCTBEHHblE OLIMOKM B  HCHOJB30BAHUM  €AMHUIL
W3MEHEHUS], B MOJMYYCHHBIX Pe3yiIbTaTax, B MOCTPOCHHBIX rpaduKax, cXemax W
T.J

4.2. IIpouenypsl H OLCHOYHBIE CPEACTBA IJIsl IPOBEACHHUS IIPOMEKYTOTHOM

aTrrecralnum

4.2.1. TuddpepeHunpoBaHHbIN 3a4eT

3auer sBigeTcss (OpMON OIEHKM KayecTBa OCBOCHHUS OOYYAIOIIMMCS OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeIbHON MPOTrpaMMBl 10 pazaenaM JUCHUIUIMHEL [lo pe3ynpTaTtam
3ayeTa 00ydYaroIeMycsl BBICTABIISIETCSI OILIEHKA «OTIUYHO», «XOPOILIO0Y», «yIOBIETBOPUTEIBHO,

«HCYOOBJICTBOPUTCIBHOY.

3aueT NPOBOJIUTCS MO OKOHYAHMM YTEHMsI JIEKIUH M BBINOJHEHHS J1TaOOpaTOPHBIX
(MpaKTHUYECKUX) 3aHATUH. 3a4eTHBIM SIBJISETCS MOCJEIHEee 3aHATHE IO JUCIMIUIMHE. 3aueT
MPUHUMAETCS MPENoIaBaTeSIMU, POBOIMBIINMU Jab0paTopHble (MPAaKTUYECKUE) 3aHATUS, TN
YUTAIOIIMMH JIEKIIMM 110 JAaHHOW JHUCLUIUIMHE. B cilydae OTCyTCTBHS BEQYyILIErO MPEenoiaBarTess
3a4yeT MPUHUMAETCs MpernoiaBaTesaeM, Ha3HaYeHHBIM paclopsKeHHEM 3aBelyIollero kadenpoi.
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C paspemieHust 3aBefyromiero kKadempoil Ha 3adeTe MOXKET NPUCYTCTBOBATH MPEIOJaBaTEIh
Ka(eapel, IPUBJICYCHHBIH I TOMOILM B IPHEME 3a4eTa.

[IpucyrcTBHEe Ha 3aueTe MpemnoaaBareseil ¢ Apyrux kadenp 0e3 COOTBETCTBYIOILETO
pacrnopspDKeHHUs. PEKTopa, MPOpEeKTopa Mo y4yeOHOM, BOCIUTATENbHONM paboTe M MOJIOAEKHOU
MOJIUTHKE, 3aMECTUTEIIS IUPEKTOPA MHCTUTYTA 110 Y4eOHOH paboTe HE TOMyCKaeTCs.

@opmbl MpOBeACHUA 3a4eTOB (YCTHBIM ompoc 1o OwujeraMm, NHCbMEHHas padora,
TECTUPOBAHUE W JP.) OMPEICIAIOTCS Kadeapoil U IOBOIATCSA O CBEICHHUs OOydarouuxcs B
Hayaje ceMecTpa.

Jlnst mpoBeieHus 3a4eTa BEAYIIUH MperoiaBaTellb HaKaHyHE MOJIy4aeT B CEKpeTapuate
JTUPEKTOpaTa 3a4eTHO-9K3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpAasi BO3BPAIIAETCS B CEKpeTapuar
10CJIe OKOHYAHUS MEPOTIPUSATHS B JCHb TIPOBEICHHS 3aU€Ta WIH YTPOM CIIEAYIOIIETO JIHS.

Bo Bpems 3ayera oOyd4aromuecs MOTYT IIOJIb30BAaThCSl C pa3pelieHUs BEAYIIETO
npernojaBaTensi CHPaBOYHOW HM  HOPMATHUBHOW JIMTEPATypod, JPYrUMH TOCOOMSMHU U
TEXHUYECKUMU CPEICTBAMH.

Bpemst moAroToBKkM OTBETa B YCTHOW (pOpME IMPH Cllavye 3adeTa JIOJHKHO COCTABJIATH HE
Menee 20 MUHYT (110 JKeJTaHUI0 00YYarOIIerocsi OTBET MOKET ObITh JOCPOUHBIM). Bpems oTBera -
He 6onee 10 MUHYT.

[IpemoaBaTento MPEAOCTABISAETCS MPAaBO 33/JaBaTh OOYYAIOIIUMCS JIOTIOJHUTEILHBIC
BOIPOCHI B PAMKAaX IMPOTPaMMbl JUCITUTUINHBIL.

KauecTBeHHas OLleHKa «3a4TEHO», BHECCHHAs! B 3a4€THO-’K3aMEHAI[HOHHYIO BEZIOMOCTb,
SBJISIETCS PE3YJIBTATOM YCIIEIIHOTO YCBOSHHS y4eOHOr0 MaTepHaa.

Pe3ynpraT 3adera B 3a4eTHYIO KHIDKKY BBICTAaBIISICTCS B JICHb IPOBEACHUS 3ayeTa B
HNPUCYTCTBUH caMoro oOydatomerocs. IIpenogaBateny HeCYyT MEPCOHAIBHYIO OTBETCTBEHHOCTD
3a CBOEBPEMEHHOCTh U TOUHOCTh BHECEHUS 3aITUCe O pe3yIbTaTax MPOMEKYTOYHOH aTTeCTalluH
B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THBIC KHIKKH.

Ecnu oOyuaromuiics sBuICS Ha 3a4€T M OTKA3aJICsl OT MPOXOXKICHUS aTTECTAlH B CBS3U
C HEMOATOTOBIEHHOCTHIO, TO B 3a4E€THO-IK3aMEHAIIMOHHYIO BEAOMOCTh €MY BBICTABISICTCS
OLICHKA «HEYJOBJIETBOPUTEIHLHOY.

HesBka Ha 3adeT oTMeyaeTcss B 3a4ETHO-3K3aMEHAIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUJICSD.

Hapymenne  TUCHMIUIMHEL, CIHCHIBaHHE, UCTIOJIB30BaHUE  O0YYarOIUMHUCS
HEepa3pelleHHbIX IEYaTHBIX M  PYKONHUCHBIX  MaTepuanoB, MOOWJIBHBIX  Tele(OHOB,
KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIBIOTEPOB, HOYTOYKOB W JPYIHX BHJOB JIMYHOH
KOMMYHHUKAIIMOHHOH M KOMITBIOTEPHOM TEXHHMKM BO BpeMs 3adera 3ampelieHo. B ciyuae
HapyIIEHHsI 3TOro TpeOOBAaHUS MPEToAaBaTelb 0053aH yAAIUTh 00YJaIOIIErocs U3 ayIUTOPUH U
IPOCTaBUTh EMY B BEJOMOCTHU OLIEHKY «HE 3aYTECHOM.

OOyuvaromumMcs, HE CHaBIIMM 3au€T B YCTAHOBJIEHHBIE CPOKM IO YBaKUTEIHbHOMN
OpUYMHE, WHAWBUIYaJIbHbIE CPOKM IPOBEICHUS 3auyeTa OMNpEeAENSIOTCS MPHUKAa30M pPEeKTOpa
YHuBepcurera.

O6yanOHII/I€C$I, HMCIOIUE AaKaACMHNYCCKYIO 3aA0JDKCHHOCTb, CAAKOT 3a4€T B CPOKH,
ONpCACIIsICMBIC YHI/IBepCI/ITeTOM. I/IH(I)OpMaLII/IH O JIMKBHIAIIWHU 3aA0JDKCHHOCTH OTMCYACTCA B
OK3aMCHAIITUOHHOM JIUCTE.

I/IHBaJII/IJII)I " Jmnaa C Ol"paHI/I'-IeHHBIMI/I BO3MOXHOCTIAMHN 3)IOpOBB${, MOFYT caaBaThb 3a4YCThI
B CPOKH, YCTAaHOBJICHHBIC WHJWBUIYAIbHBIM YUCOHBIM IUIaHOM. VHBamuIbl W JHIa C
Ol"paHI/I'-IeHHI)IMI/I BO3MOXHOCTAMHU 3)]0p0BI)$I, NMCHOIITNEC HapymeHI/ISI OHOpHO'HBI/IFaTeHBHOFO
ammapara, JIOIMYCKalOTCS Ha aTTECTAllMOHHBIC MCIBITAaHUS B COMPOBOXKICHHH ACCHCTEHTOB-
COIPOBOKIAFOIINX.
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«llomoxennun o

[Ipouenypa mpoBeneHUsI MPOMEKYTOYHON aTTECTALlMU JUIsl OCOOBIX CIy4yaeB U3JI0KEHA B

TCKYIIEM  KOHTPOJIC

YCIIEBAEMOCTU U IPOMEXKYTOYHOU

aTTeCcTanuu

obyuaromtuxcs mo OIIOIT 6akanaBpuara, cnenuanurera u Maructpatype» ®I'BOY BO OxHo-
Ypansckuit AY (FOYpI'AV-I1-02-66/02-16 ot 26.10.2016 ).

Ne OneHouHble CpeCTBA Kon n nanmenoBanue
TunoBble KOHTpOJbHBIC 3afaHusl W (WJIM) WHBIE MaTepHalbl, WHJUKATOpa
HEOOXOAUMBIC JIJIsi OLICHKM 3HAHUM, YMEHUMN, HaBBIKOB U (WJIN) KOMITETCHIIUHT
OTbITa JIEATEIBHOCTH, XapaKTEePHU3YIOIUX CHOPMUPOBAHHOCTD
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCITUIIIMHBI

1 1. OcHOBHBIE BEIMYMHBI, XapAKTEPUIYIOIIIHE N I-1omnk-4

ANEKTPUUECKYIO 1eNb. 3aKk0H OMa. DJIEeMEHTHI U CXEMBbI
3aMEILEeHUS JIEKTPUYECKON LEIH.

2. Uctounuku JIC 1 UCTOYHUK TOKA. DJIEKTpUUECKas
sHeprus u moiHocTh KITJ[ ucrounnka sHepruu.

3.3akonsl Kupxroga. [Ipumenenne 3akono Kupxroga
JUIsl pacyeTa Lenu NOCTOSHHOTO TOKA.

4.TIpeoOpa3oBaHue TUHEHHBIX JCKTPHUECKUX CXEM TIPU
MOCJIEI0BATEIbHOM, MApaUIeIbHOM U CMELIIAaHHOM COE€IMHEHUH
PE3UCTOPOB.

5.Meton npeobpa3zoBaHuil TPEYroJbHUKA COMPOTUBICHUN
B DKBHBAJICHTHYIO 3BE3/ly U HA000POT.

6.Metozbl pacueTa pa3BETBICHHBIX LENEN TOCTOSIHHOTO
TOKa. MeTo KOHTYPHBIX TOKOB. MeTO/1 y3710BBIX TOTCHIHAJIOB.
MeTon y3110BOT0 HalpsHKeHUsI. DHEPreTUYeCKuil OagaHc B
AIEKTPUYECKOM LIETIH.

7.Meton HanoxxeHuss. MeTo 3KBUBaJIEHTHOT'O
reHeparopa. Teopema komrencanuu. CBOHCTBO B3aMMHOCTH.

8.OCHOBHBIE TIOHATHUS U TAPAMETPHI CUHYCOUJAIbHOTO
TOoKa. J[eMCTBYIOIIME 3HAYEHUSI CHHYCOUIaJIbHOTO TOKA.
BekTopHoe npencTaBlieHre CHHYCOMAAIbHBIX BEJIMYHH.
SIBneHune HNeKTPOMAarHuTHON UHAYKITUU. CaMOWHITYKITHSI.
NHIYyKTUBHOCTS.

9.Pe3ucrop, MHAYKTHUBHASA KATYIIKa U KOHJIEHCATOP B IEMH
CUHYCOMIATbHOTO TOKAa. MTHOBEHHAass MOIIHOCTb U KOJEOaHMUs
SHEPTUHU B IIEMIH CUHYCOUJIAIILHOTO TOKA.

10.ITlocnenoBarensHOE COCIMHEHHE
WHYKTUBHOW KaTYIIKUA U KOHJIEHCATOPA.

11.AKTHBHAas, peaKTUBHAs U MOJHAs MOIIHOCTH.
[TapannenbHOE COeTMHEHNE BETBEH C pe3rCTOpaMu KaTyIIKaMu
u KoHAeHcaTopamu. [IpeoOpa3zoBaHus THHEHHBIX
ANEKTPUUECKUX IETIeH CHHYCOMAAIBHOTO TOKA.

12 . KoMuiekCHBIM METOJ] pacueTa 1enen
CHHYCOMJIAJILHOTO TOKa. BekTopHOE n300pakeHne
CHUHYCOM/IAJIbHBIX BEJIMUYMH HAa KOMIUIEKCHOM MJIOCKOCTH.

13.3akonbl Oma u Kupxroda B koMIiekcHOM popme.
KoMruiekcsl MOIHOr0 CONPOTUBIICHUS U TTOTHOU
MIPOBOJIMMOCTH. BBIpaskeHre MOIITHOCTH B KOMIUIEKCHOH (hopMme.

14.Pacuet nieneil CHHYCOMIaJIbHOTO TOKA KOMIIJIEKCHBIM

pesucropa,

Hcnonb3yer MeTObI
aHanM3a U MOAEITUPOBAHUS
JIMHEHMHBIX Y HEJTMHEHHBIX

Herne NoOCTOSHHOTO U
TIEPEMEHHOI0 TOKa

WU/1-2011K-4
Hcnone3yet MeTobl
pacdera nepexoIHbIX

TIPOIIECCOB B
ANEKTPHUYCCKUX IETIIX
IIOCTOSIHHOTO U
MIEPEMEHHOTO TOKa

WJ1-30I1K-4
IIpumenseT 3HaHMs OCHOB
TEOpHH
AIEKTPOMArHUTHOTO MOJIS
U LIETIEH C
pacnpeneneHHbIMI
napaMeTpamu

WJ1-4OT1K-4
Hemonctpupyer
TTOHUMaHHE TPUHIUIA
JEUCTBHS 3JEKTPOHHBIX
YCTpOMCTB

WJI-60TTK-4
[Mpumenser 3HaHUS
(GYHKIMH 1 OCHOBHBIX
XapaKTepUCTHK
NIEKTPUUECKHUX U
3JICKTPOHHBIX AIapaToB
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metonoM. Pacuer Hepa3BeTBieHHOM nenu. Tonorpaguyeckas
nuarpamma. [lapamiensHoe U CMEIaHHOE COEMHEHNE
IIPUEMHHKOB.

15.bananc MOITHOCTE!M B IIEMA CUHYCOUIAJIBHOTO TOKA.
W3mepeHne akTUBHON MOIIIHOCTU BATTMETPOM.

16.Pe3oHaHC B aieKkTpuUecKuX 1emnsx. Pezonanc
HanpspKkeHUH. YacTOTHBIE XapaKTEPUCTUKHU I1OCIIEI0BATEIBHOIO
KOHTYpA.

17.Pe3onanc Toko. [loBbimenne kodduurenta
MOIIIHOCTH B LIETIH CUHYCOUJAIBHOTO TOKA.

18.OnexTpuueckue 1enu ¢ B3aMMHON MHIYKTUBHOCTBIO.
SBnenune B3auMHol uHAYKIMK. D/]C B3aMMHON MHIYKIIUH.
OpnHonMeHHBbIe BbIBOABI. [lociienoBarenpHOEe COETMHEHNE ABYX
WHIYKTUBHO-CBA3aHHBIX KaTyIIEK.

19.0nexTpuueckue 1enu ¢ B3aMMHON MHIYKTUBHOCTBIO.
SBenune B3auMHoM uHAYKIKMK. D/]C B3aMMHON MHTYKIIUH.
OpnHonMeHHbIe BbIBOAIBI. [lociienoBarenpHOE COETUHEHNE ABYX
MHAYKTHBHO-CBSI3aHHBIX KaTyILIEK.

20.ITapamenpHO€ COEIMHEHHE UHTYKTUBHO-CBSI3aHHBIX
Karyiek. PacyeT pa3BeTBIEHHBIX MHAYKTUBHO CBSI3aHHBIX
Henei.

21.OkBuBaNeHTHas 3aMeHa (pa3Bsi3Ka) UHAYKTUBHBIX
cBs3eil. BoznymiHblid Tpanchopmarop.

22 YeTpIpeXMONIOCHUKHU. Y paBHEHUS
YETBIPEXTOJIOCHUKOB. DKCIEPUMEHTAIBHOE ONPEEICHUE €r0
[apaMeTpoB. DKBUBAJIEHTHBIE CXEMbI YETHIPEXIIOIIOCHUKOB.

Ixana u KpUTCPpUHU OLICHUBAHUA OTBCTA 06yqa}0meroc;1 npcaAcCTaBJICHLI B Ta6J'II/II_IC.

IkaJua Kpurepun oueHnBanus

O1eHKa «3a4TEHO0»

XdpaKTEpa B OTBCTC HA BOHpOCH).

3HaHUE  NPOrpaMMHOrO0  Marepuanga,  YCBOCHHE

JOTIOJTHUTEIBHON ~ JIUTEPATYphl,  PEKOMEHJIOBAHHOU
JTUCIUTITMHBI, TIPABUIILHOE pElICHUE WHXKEHEPHOU 3ajaun (JOoIycKaeTcs
HaJIW4YMe MaJO3HAUYUTEIbHBIX OIIMOOK WM HEAOCTAaTOYHO TIOJHOE
PaCKpBITHE COJIepKaHUE BOMIPOCA WX MOTPEITHOCTh HEMPUHITUTTHATIEHOTO

OCHOBHOM W
[IPOrpamMMou

OHGHKa «HEC 3a4YTCHO»

IMPUHOHUITNAJIBHBIC OIINOKH IIpU OTBCTEC HA BOIPOCHI.

HpO6€J’II)I B 3HaHHUAX OCHOBHOT'O IIporpaMMHOTO

Marepuaia,

4.2.2. Dx3aMeH

DK3aMEH SIBIISICTCS CI)OpMOﬁ OICHKHM KadeCTBa OCBOCHMHA 06yqafoanc;1 OCHOBHOH

poQeCCHOHAIBHON 00pa30BaTEILHON MPOrpaMMBbl IO paszesiaM AUCHUIUIHHBL [lo pe3ynbTaTam
9K3aMeHa 00YyJaroIIeMycCs BBICTABIISIETCS OLIEHKA «OTIUYHOY, «XOPOIIOY», YTOBICTBOPUTEIHLHOY
WJI «HEYJOBJIETBOPUTEIBHO.

DK3aMeH MO JUCHUILIMHE MPOBOJMUTCS B COOTBETCTBUM C PACIHUCAHHEM IMPOMEKYTOUHOU
aTTecTaluy, B KOTOPOM YKa3bIBA€TCS BpPEMsI €ro MNPOBEACHUSA, HOMEpP ayIUTOPUH, MECTO
MPOBEJCHUST KOHCYIbTAIlMU. YTBEPKACHHOE pacluCaHue pa3MeliaeTcs Ha HMH(OPMAIMOHHBIX
CTEHJIaX, a TAaK)Ke Ha OUITMATFHOM caiiTe YHUBEpPCUTETA.
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YpoBeHb TpeOOBaHUH I TPOMEKYTOYHOM aTTECTAIMKM O0YUYaIOIIMXCSl YCTaHABIMBACTCS
pabodeil mporpaMMoOil AMCHMILIUHBI W JIOBOJAMTCS N0 CBEIACHHS OOYYAIOIIUXCS B Hayaie
cemecTpa.

OK3aMeHbl TNPUHUMAIOTCSA, KaK MpaBuiio, Jekropamu. C paspelieHus 3aBelyHOLIEro
kadenpoll Ha SK3aMeHEe MOXET MPUCYTCTBOBAThH IpernojaBaTesib Kadeaphl, MPUBICUCHHBIN IS
IIOMOLIM B IIpUEME 3K3aMeHa. B ciydae OTCYTCTBMS BeENYyILEro IPENoAaBaTessl 3K3aMeH
IPUHUMAETCS IIPEeroaBaTesieM, Ha3HAaUeHHBIM PacHopsKeHUEM 3aBelyroniero kadeapoil.

[IpucyTcTBHE Ha 5K3aMeHe MpernojaBareneil ¢ Ipyrux kadeap 6e3 cOOTBETCTBYIOLIETO
pacropshKeHUs PEKTOpa, MPOPEKTOpa Mo yueOHOM, BOCIHMTATENBbHOW pabOTe M MOJIOJSKHOU
MOJIMTUKE WM 3aMecTuTeNs qupekTopa MHetuTyTta o yueOHoi paboTe He JoImycKaeTcsl.

Jis mpoBeleHMs 5SK3aMeHa BeAYIIMH @penojaBaTelb HAaKaHyHEe  IIOJIydyaeT B
CeKpeTapuaTe TUPEKTOpaTa 3a4yeTHO-3K3aMEHALMOHHYIO BEJOMOCTb, KOTOpas BO3BpalIacTcs B
CeKpeTapuaT I0ocJI€ OKOHYAHUS MEPOIpPUATUS B JI€Hb IPOBEICHUS SK3aME€HAa WM YTPOM
CJICIYIOUIETO JTHSL.

OK3aMeHbl NPOBOAATCA IO OujieTaM B YCTHOM MWJIM IHUCBMEHHOM BHJE, JUOO B BHJE
TECTHUPOBAaHUA. DK3aMEHAI[MOHHBIE OWJIETHI COCTABJISIOTCS MO YCTAHOBIEHHOH Qopme B
COOTBETCTBUHU C YTBEPKICHHBIMU Kadeapoil 3K3aMeHallMOHHBIMU BOIIPOCAMHU U YTBEPKIAOTCS
3aBeyroIUM Kadeapoii exeronHo. B Ouere conepKuTcs 2 TEOPETHYECKUX BOMIPOCA M 33a4a.

DK3aMeHaTOpy MpeNOCTaBIsAeTCS NPaBO 3ajaBaTh BONPOCHI CBEpX OuieTa, a TaKxke
IIOMHUMO TEOPETUYECKUX BOIPOCOB JaBATh /ISl PEIICHHsS 33aJaud U MPUMEPHI, HE BBIXOISIINE 32
paMKH MPOHAEHHOr0 MaTepuaa 1o U3y4aeMoi JTUCIUIUIMHE.

3HaHUs, YMEHHS M HaBBIKM OOYYaIOIIUXCS ONPEACISIIOTCS OICHKAMH «OTIHYHOY,
«XOpOUIO», «YAOBJIETBOPUTEIIBHO», «HEYIOBIECTBOPUTEIILHO», KOTOPBIE BBICTABIIAIOTCS B
3a4€THO-9K3aMEHAIIMOHHYIO BEZIOMOCTh O0YYarOIIErocs B IHb SK3aMEeHa.

[Tpu npoBeeHNH YCTHOIO 3K3aMEHA B ayJAUTOPUH HE JIOJKHO HAaXOAUTHCS 0ojiee BOCbMU
00y4aromuxcst Ha OJHOTO MPETIOAaBATEIS.

[Tpu mpoBeieHUHN YCTHOTO 3K3aMeHa 00ydaroluiics BEIOMpaeT 3K3aMeHALMOHHBIN OMIeT B
CIIydaifHOM TOpS/IKE, 3aT€M Ha3bIBaeT (paMUIIMIO, MMsI, OTYECTBO M HOMEP SK3aMEHAIMOHHOT'O
ouera.

Bo Bpems sk3aMeHa oOydarommecss MOTYT TOJB30BAThCS C pa3pelieHus] dK3aMeHaTopa
IpOTrpaMMOM JTUCHUIUIMHBL, CIIPAaBOYHOM M HOPMATHBHOM JUTEPATypOH, IPYTHMMHU MOCOOUSIMH U
TEXHUYECKUMU CPEICTBAMH.

Bpems nmoarotoBku oTBeTa MpH cAaye SK3aMeHa B yCTHOU (opMe JOJDKHO COCTaBIATh He
MeHee 40 MUHYT (110 KeJTaHWI0 00y4Jarolerocs OTBET MOXET OBITh TOCPOYHBIM). Bpems oTBeTa
— He 6onee 15 MUHYT.

OOyuJaronuiics, UCTIBITHIBAIOIINHN 3aTPYIHEHHS MIPH ITOATOTOBKE K OTBETY MO BEIOPAHHOMY
UM OnseTy, UMeeT MpaBo Ha BBIOOP BTOPOro OmiieTa ¢ COOTBETCTBYIOIIMM MPOAJICHUEM BPEMEHU
Ha MOATOTOBKY. [Ipy OKOHYATEIHHOM OIICHWBAHWUHM OTBETA OIEHKA CHW)KAaeTCs Ha OJWH Oal.
Beiiaua TpeTbero Omiieta He pazperaeTcs.

Ecnu oOyuaromuiicst sIBUJICS Ha 9K3aMEH, W, B3SIB OWJIET, OTKa3aJiCs OT MPOXOXKICHUS
aTTeCTallud B CBSI3U C HEMOJATOTOBJICHHOCTBIO, TO B BEJIOMOCTH €MY BBICTABISETCSA OLIEHKA
«HEYIIOBIIETBOPHTEIHHOY.

Hapymenue JUCLUTUIMHBI, CIHCBIBaHUE, UCIOJIb30BaHUE 00yyaromuMucs
HEpa3pemeHHBIX ~ IMEYaTHBIX M  PYKONMHUCHBIX  MaTepUaNioB, MOOHWIBHBIX  Tene(oHOB,
KOMMYHHKATOPOB, IUIAHLIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JPYTrUX BHUAOB JIUYHOU
KOMMYHHUKAIIHOHHOH W KOMITBIOTEPHON TEXHHKH BO BpEeMsl AaTTECTAIMOHHBIX WCIIBITAHUI
3ampenieHo. B ciaywae HapymeHus 3Toro TpeOOBaHMs NpenojaBaTesb o00s3aH  yIAIUTh
oOyyaromerocss W3  ayOgUTOPUA W TPOCTaBUTh €My B BEIOMOCTH  OIICHKY
«HEYJIOBJIETBOPUTEIHHO.
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BricTaBneHne OLEHOK, MOJMYYEHHBIX IPH IOJBEACHUH pE3YyIbTaTOB MPOMEKYTOUHOU
aTTeCTalluM, B 3aYETHO-OK3aMEHAI[MOHHYIO BEJIOMOCTH IPOBOAUTCS B HPUCYTCTBHUH CaMOro
oOyuatomierocs. [IpenogaBareny HeCYT MEPCOHATBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTH U
TOYHOCTh BHECEHMs 3amlHuced O pe3yibTraTaXx MPOMEXKYTOYHOM aTTecTalMd B 3a4EeTHO-
9K3aMEHAIIOHHYIO BEOMOCTb.

HesiBka Ha 5K3aMEH OTMEYAETCsl B 3a4E€THO-IK3aMEHAIIMOHHON BEIOMOCTH CJIOBAMHU «HE
SIBUJICS.

Jnst oOydaroniuxcsi, KOTOpPbIE HE CMOIJIM CJaTh 9K3aMEH B YCTAHOBICHHBIE CPOKH,
VHHBEpCUTET YCTAaHABJIMBACT IEPHOA JIMKBUIALMHM 3aJ0DKEHHOCTH. B 3TOT mepuon
IpernoiaBaTesy, MPUHUMABIINE YK3aMeH, JTOJDKHBI YCTAaHOBUTh HE MEHee 2-X JIHEeH, Korja OHU
OynyT MpUHUMATH 33A0JDKeHHOCTH. IHpOpMaIys o TMKBUIAIUH 3310JDKEHHOCTH OTMEYAeTCs B
HK3aMEHAIIMOHHOM JIUCTE.

OOyyaronmMcsi, TOKa3aBIIUM OTJIMYHBIC U XOPOIINE 3HAaHHS B TEYCHUE CEMECTPA B XOJI€
MOCTOSIHHOTO TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MOXET ObITh IPOCTaBJICHA 3K3aMEHAIIMOHHAS
OLICHKA JIOCPOYHO, T.e. 0e3 craum sk3ameHa. OIeHKa BBICTAaBISCTCS B HK3aMEHAIMOHHBIN JIUCT
WIN B 324€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb.

WNuBanuasl W JMIa ¢ OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSl, MOTYT CllaBaTh
9K3aMEHBl B MEKCECCHOHHBIA MEPHOJ] B CPOKH, YCTaHOBIICHHBIC WHAWBUIYAIBHBIM Y4€OHBIM
wiaHoM. VHBanmuael W JHMI@ C OTrPaHHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI, HMMEIOIIUE
HapYIICHHUS ONOPHO-JBUTATEILHOTO allapara, JOMyCKAlTCA Ha aTTeCTAIlMOHHBIC UCTIBITAHUS B
CONPOBOXKJICHUHU ACCHCTEHTOB-COMPOBOKIAFOIIIHX.

[Iponerypa mpoBeaeHUsT MPOMEKYTOYHOM aTTECTAIMH ISl OCOOBIX CITy4aeB M3JI0KEHA B
«[TonoxkeHun O TEKyIIEeM KOHTPOJIE YCIIEBaeMOCTH M IIPOMEXKYTOYHOH aTTeCTallUH
oOyuaromuxcs no OIIOII 6akanaBpuara, cnenuanurera u Maructpatyps» ®I'bBOY BO IOxHo-
Vpansckuit AY (FOYpI'AY-11-02-66/02-16 ot 26.10.2016 ).

No Ol11eHOYHBIE CpEeJICTBa Koza u HaumenoBanue
TumnoBble KOHTPOJIBHBIC 3aaHUs W (WJIM) WHBIC MaTepHAaIbI, WHJHKATopa
HEOOXOAUMBIC JUIS OICHKH 3HAHWA, YMEHUH, HABBIKOB U (WJIH) KOMIIETEHLINH

OIlbITa HACATCIBHOCTH, XAPAKTCPUIYIOIMIUX C(l)OpMI/IpOBaHHOCTB
KOMHGTCHIII/Iﬁ B IIPOIIECCEC OCBOCHUA U CIUITIIMHBI

1 1.0OcHOBHBIE NOHATHUSA O TpeX(azHbIX Hensix. Criocoob N-lomnk-4
COeAMHEHUH TpexX(a3HbIX LENEH. Hcrmonb3yer MeToIbI
2.CUMMETpUYHBINA pexxuM paboThl TpeX(azHOU LIEHH. aHaIA3a 1 MONCIIMPOBAHHA

o . JIMHEWHBIX U HEIMHEUHBIX
MotHoCTH CUMMETPUYHON TpeX(a3HOM IeMH. .
HEeTICH IMOCTOSIHHOTO U

3. Pacuer HecCUMMETPUYHBIX PEKUMOB TpeX(ha3zHbIX IepEMEHHOT0 TOKA
LENIEeH, COETMHEHHBIX 3BE3/10 M TPEYroIbHUKOM. MomHoCTH
HECUMMETPUYHON Tpex(ha3HOH IeTH. NI-20T1K-4

4. VIzamepenue MOIIHOCTH TpeX(a3HbIX HETsX. Hcrnonb3yeT METOIbI
Bpamaromeecst marautHoe nose. I IpuHunn nemncreus pacuera NepexoAHbIX

IIpoueccoB B
QJICKTPHUUICCKUX LCIIAX
IIOCTOSIHHOI'O M

Tpex(a3HOro aCHHXPOHHOT'O IBUTATEs.
5. Pacuer pa3BeTBiieHHBIX Tpexda3HbIx neneil. [Tpumepsr

MPUMEHEHHS BEKTOPHO-TOMOTPaQUUYECKUX JHAarpaMM TpU [TePEMEHHOTO TOKa
aHanu3e Tpex(a3zHbIX Herneil.

6. MeTo1 CHMMETPUYHBIX COCTaBIISIONIUX. NJ-3011K-4
CuMMeTpUYHBIE COCTABIISAIONINE TPEX(Pa3HOH CUCTEMBI [IpumeHseT 3HaHKs OCHOB
BEKTOPOB. DKCIIEPUMEHTAILHBIE METOJIBI N3MEPEHUS Teopru

) SJICKTPOMATIHUTHOT'O ITOJISL
CHMMETPHYHBIX COCTaBiIsIonHX. Pacuer TpexdasHbIxX nenei y
U IC1ICU C
METOJIOM CHMMETPHYHBIX COCTABIISIFOIIHX. T ——
7. BO3HUKHOBEHHE MIEPEXOHBIX MPOIECCOB. 3aKOHBI napameTpamu
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KoMMyTanuu. [lepexonHblil, NPUHYXICHHBIN U CBOOOTHBIN
MIPOLIECCHI.

8. Kinaccuueckuii MeToJ| pacdyera epexo HbIX IIPOLECCOB.
[IepexoiHbIE MPOLECCHI B LIEMHU C PE3UCTOPOM M KaTYIIKOM.

9. IlepexonHbIii poliecc B LEMH C PE3UCTOPOM U
KOHJIeHCaTopoM. Pa3psii KoHIeHcaTopa Ha Lielb C pE3UCTOPOM U
KaTYyLIKOM.

10. PacueT nepexoaHbIX IPOLECCOB KIIACCUYECKUM
METOJIOM B Pa3BETBJICHHBIX LEMAX.

11. OnepaTopHblii METOJ1 pacyeTa MepexoHbIX
nporneccos. [Ipsmoe mpeoOpazoBanue Jlamnaca. Opurunai.
N3ob6pakenue. OnepaTtopHoe n300pakeHne (yHKIHMA, UX
IIPOM3BOAHBIX U UHTETPAJIOB.

12. 3akonsr Oma u Kupxroda B oneparopHoii popme.
Teopema paznoxeHnus. Pacder nepexoIHbIX IPOLECCOB
ONEePaTOPHBIM METOAOM.

13. llenu HecuHycOUAANBHOTO TOKA. Paznoxkenue
MEPUOTNIECKUX HECUHYCOUANBHBIX (DYHKITHIA B
TPpUrOHOMETpUUYECKUM psag Pypsbe.

14. JleiicTByrOIIME U CpeIHEE 3HAUCHUE 110 MOIYIIIO
HECHHYCOMJIAJIbHOI'O TOKA U HapskeHus1. MOIHOCTH B 1enu
HECUHYCOUJAJILHOTO TOKA.

15. PacueT nMMHENWHBIX LeTel NPy HECUHYCOUIaJIbHOM
HaIpsHKEHUU.

16. HenuHeitHble 37€KTPUYECKUE LETH TOCTOSIHHOTO TOKA.
Oco0ble CBOICTBA HEIMHEHHBIX IETIEH.

17. DeMeHThI JNEKTPUUECKOM 1IENU ¢ HEJIMHEHHBIMU
COIPOTHBIICHUSIMU UX NApaMETPbl U XapaKTEPUCTUKH.
Cratuyeckoe u auddepeHuanbHOe COIPOTUBICHHE.

18. I'paduaeckrie METOIbI pacuyeTa HEIMHCUHBIX ICTICH.
AHaNUTUYECKUN pacyeT HeIMHEUHBbIX 1eneil. AnnpoKcuManus
HEJIMHENHBIX XapaKTEPUCTUK. MeTo1 KyCOUHO-TMHEHHON
anmnpoKkcuManuu. Meros 5KBUBAJIEGHTHOTO F€HEpaTopa.

19. HenuneliHbIe 11enu IepeMeHHoro Toka. Henmunelinbie
WHJIYKTUBHBIE JIEMEHTBHI.

20. OcHOBHBIE CBOWCTBA (heppOMarHUTHHIX MaTepUaioB
IIpY IEPEMEHHBIX MAarHUTHBIX NTOTOKAX. BiusiHue rucrepesuca
Ha popMyIy KpUBOH TOKA.

21. Cxema 3aMelleHUs] ¥ BEKTOpHAs IUarpaMMa KaTyIIKu
¢ ¢heppOMarHuTHBIM cepJiedHuKOM. Deppo30HaAHC HATIPSIKEHUIN
U TOKOB.

22. OCHOBHBIE BEJIMYMHBI XapaKTEPU3YIOIINE MarHUTHOE
nosie. 3aKOHbl MAarHUTHOM LENU. AHAJIOTUS MEXKIY
MarHUTHBIMH U 3JIEKTPUYECKUMU IIETISIMHU.

23. PacueT HEpa3BETBICHHBIX U PA3BETBICHHBIX
MArHUTHBIX LIENEN.

24. Oco0eHHOCTH LIenei ¢ pacupeaeIeHHBIMU
napaMeTpami.

25. YpaBHeHus onHOpoAHOM IMHUN. [TapameTpsl 1
XapaKTePUCTHKH JIMHUU.

W1-40T1K-4
JlemoHCcTpUpyeT
MMOHNMAaHHE TIPUHIIHATIA
JIEHCTBUS SIEKTPOHHBIX
YCTpOICTB

WJ1-60TIK-4
[Ipumensiet 3Hanus
(hyHKIHN 1 OCHOBHBIX
XapaKTePUCTUK
ANEKTPUIECKUX
9JIEKTPOHHBIX AIapaTOB

41




26. OnbITHOE ONPEEIICHNE TAPaMETPOB U XapaKTEPUCTUK
nuHuK. CornacoBaHHasl Harpy3Ka JTUHUH.

27. Jluaus 6e3 uckaxenuii. OCHOBHBIC 3aKOHOMEPHOCTH.

28. Jlunus 6e3 nmotepb. OCHOBHBIC 3aKOHOMEPHOCTH.

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPECTABICHBI B TA0IUIIE

IlIxkana Kpurepuu oueHnBaHus
BCECTOPOHHEE, CHCTEMATUYECKOE U TIJIyOOKOEe 3HAHUE MPOrpPaMMHOI0
Onenka 5 MaTepuaga, YCBOEGHHUE OCHOBHOM M JIONOJHUTEIBHON JMTEpaTyphl,
(oTIIM4HO) PEKOMEHIOBAHHOM NPOrpaMMON JUCLUIUIMHBI, NPAaBUIBHOE PEIICHUE
3ajauu.
[IOJIHOE 3HAaHUE MPOrpaMMHOIO MaTepualla, YCBOCHHE OCHOBHOH
Onenka 4 JIUTEPATYPBIL, PEKOMEHI0BaHHOU B Iporpamme, Hajau4yue
(xopoo) MaQJIO3HAUYUTENIBHBIX OIIMOOK B PELIEHUM 3a/aud, WM HEeIO0CTaTOYHO
IIOJIHOE PACKPBITUE COJEPKaHUE BOIIPOCA.
Orenka 3 3HaHWE OCHOBHOT'O MPOTPaMMHOI0 MaTepuajia B MUHHUMaJIbHOM 00beMe,
MOTPEIIHOCTH HENPUHIMIIMAIBLHOTO XapaKTepa B OTBETE HA DK3aMEHE U B
(YAOBIETBOPUTENBHO)
pELICHUH 33JJauH.
Ouenka 2 npobensl B 3HAHUSAX  OCHOBHOIO  IIPOrpaMMHOTO  Marepuana,

(HEeY1OBIETBOPUTENHHO)

MPUHLMINAIbHBIE OMIMOKM NpU OTBETE Ha BOMNPOCHl U B PELICHUHU
3a/1a4u.
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JUCT PETUCTPALIMU U3MEHEHUI

Howmepa nucros OcHoBaHue iA
Homep Pacmmdposka JlaTa BHeCeHUsI
BHECEHUS IToamuce
. MOAITHCH A3MEHEHU
U3MEHEHUA 3aMEHEHHBIX HOBBIX AQHHYJIUPOBAHHBIX M3MeHeHuil




